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How  a  Contractor  Can  Cut  Costs 
By  Using  Armstrong  Steam  Traps 


•  There  is  more  than  meets  the 
eye  in  steam  traps.  If  you  don’t 
regularly  specify  Armstrongs, 
you  ought  to  know  about  these 
cost  factors: 

1.  First  Cost.  The  size  and,  hence, 
price  of  a  trap  is  determined  by 
its  capacity.  The  high  capacity  of 
each  Armstrong  trap  often  ena¬ 
bles  you  to  select  a  size  smaller 
than  you  would  otherwise  use. 

2,  Installation  Cost. 

Connections.  Armstrong 
offers  you  a  choice  of  straight- 
through  horizontal  or  vertical 
connections,  as  well  as  a  right 
angle  trap,  to  save  fittings 
and  labor. 

Sfrai/iers— seldom  needed 
because  ordinary  dirt  and  scale 
won’t  plug  up  an  Armstrong. 


When  strainers  are  desirable, 
Armstrong  offers  built-in  strainer 
traps  that  cost  less  to  buy  and 
install  than  separate  traps 
ajid  strainers. 

Check  Valves.  Here  again, 
Armstrong  offers  a  cost  saving 
with  a  stainless  steel,  spring 
loaded  internal  check  valve  that  is 
superior  to  external  check  valves. 

3.  Call'Back  Cost.  When  you  put 
in  Armstrong  traps,  the  job  is 
done.  The  traps  will  work  without 
attention,  not  just  for  a  month  or 
two  or  even  a  year,  but  more  com¬ 
monly  3  or  4  or  5  years!  No  traps 
have  so  enviable  a  record  for  low 
maintenance  as  Armstrongs  be¬ 
cause  the  mechanisms  in  low  pres¬ 
sure  traps  are  identical  in  design, 
workmanship  and  materials  to 
those  used  in  traps  for  900  lbs. 
pressure,  900°F  temperature. 


Gret  the  fibres  and  the  facts.  Call 
your  local  factory- trained  Arm¬ 
strong  Representative  or  write: 

ARMSTRONG  MACHINE  WORKS 

8465  MAPLE  ST.,  THREE  RIVERS,  MICHIGAN 

How  to  Select  and  Install 
Steam  Traps  for  Lowest  Cost: 

Here  are  two  pieces  of  useful  lit¬ 
erature  you  should  have — free 
on  request: 

1.  Armstrong  Steam  Trap  Book— 

44  pages  of  trap  data,  tables, 
hookup  diagrams  and  selection 
information. 

2.  Unit  Heater  Trapping— trap 
selection  and  installation  plus 
BTU  output  tables  for  every 
model  of  30  makes  of  unit  heaters. 


ARMSTRONG 


STEAMS  TRAPS 


At  last,  authoritative 
research  shows  the  way  to 

Predict 
and  Reduce 
Fan  Noise! 

DeBothexat  now  offers  this  new  50 
page  book  on  noise  eonfrol  .  .  .  anyone 
can  use  it  to  predict  and  reduce  ven- 
fiiafing  fan  noise  in  every  installafion. 


, 


You  NEED  this  new  book,  “Controlling  Ventilation  Noises,” 
if  you  ever  have  anything  to  do  with  specifying  or  install¬ 
ing  fans.  This  book  simplifies  the  unfamiliar,  specialized 
terminology  of  the  acoustical  engineer  —  as  well  as  the 
methods  for  solving  noise  problems  —  so  that  the  entire 
data  can  be  put  to  practical  use  in  the  plant.  It  covers  in¬ 
stallations  indoors  as  well  as  outdoors. 

This  data  is  entirely  new. 
Nothing  like  it  has  ever  before 
been  available  to  the  industry. 
The  book  is  a  result  of  noise 
control  research  recently  com¬ 
pleted  by  the  acoustics  staff  of 
the  Armour  Research  Founda¬ 
tion  of  Illinois  Institute  of 
Technology. 


DeBothezat  Centrifugal  Roof  Ventilator  undergoing 
standard  noise  source  calibration  tests  at  Armour 
Research  Foundation's  acoustical  laboratories. 


Exterior  view  (dr  outlet  end  of  DeBothezat  noise 
tval^ion  reverberation  test  rooms.  Mock-up 
tngine  cooling  test  equipment  in  the  foreground. 


To  supplement  the  research  performed  at  Armour  Research 
Foundation,  which  was  sponsored  by  the  DeBothezat  Fans 
Division,  DeBothezat  has  constructed  its  own  noise-evalua¬ 
tion  laboratories.  These  include  reverberation  rooms  de¬ 
signed  and  calibrated  for  DeBothezat  by  Armour. 

The  entire  noise  evaluation  project  was  sponsored  by 
DeBothezat  as  a  contribution  to  industry.  It  was  accom¬ 
plished  at  a  cost  of  over  $20,000  including  the  research  at 
Armour  and  the  facilities  installed  in  DeBothezat’s 
laboratories. 

DeBothezat’s  facilities  are  now  being  used  (1)  to  obtain 
accurate  sound-output  data  on  fan  units,  (2)  to  develop 
new  fans  with  lower  noise  levels,  and  (3)  to  allow  publish¬ 
ing  of  reliable  sound-output  data.  In  fact,  DeBothezat  fans 
are  now  rated  for  noise  on  both  the  inlet  and  outlet  sides. 
These  ratings  are  expressed  in  decibels  and  give  the  aver¬ 
age  sound  pressure  levels  in  each  of  8  octave  bands  of 
frequencies,  measured  separately.  This  information  is 
available  on  all  DeBothezat  fan  units.  They  are  the  only 
fan  units  in  the  industry  so  rated. 

The  helpful  50-page  book  “Controlling  Ventilation  Noises,” 
is  available  for  just  $2.00  prepaid  to  help  defray  costs  of 
printing  and  handling.  With  it,  anyone  can  predict  and 
reduce  ventilating  fan  noise  in  every  installation.  Request 
your* copy  on  your  business  letterhead  and  attach  check 
or  two  one-doUar  bills. 

PeBothezat  fans 

A  DIVISION  OF 

74meKcan  .Machine  and  Mcbk.  Inc 

0*pt.  HV-S57.  EAST  MOLINE.  lUINOIS 

IN  CANADA:  Represented  by  DOUGLAS  ENGINEERING  CO.,  Ltd.,  Toronto  •  Montreal 
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Here’s  a  new  high  standard  of  drip  trap  performance!  It’s  the  heavy- 
duty,  trouble-free  operation  of  the  new  complete  line  of  Webster 
Series  27  Float-and-Thermostatic  Traps  ...  in  five  sizes  from 
to  2",  with  or  without  thermostatic  air  by-pass.  Here’s  what  you  get 
in  the  complete  Webster  Series  27  line  —  the  line  that  replaces  the 
famous  Series  26,  standard  for  three  decades: 

•  Webster  quality  —  today  better  than  ever 

•  Rugged,  semi-steel  bodies  —  stainless  steel  water  valve,  seats 
and  valve-operating  parts 

•  Easier-than-ever  installation.  Can  be  installed  in  pipe  line 
without  other  support  in  sizes  up  to  I'/i"  .  .  .  50%  weight 
reduction  in  2"  size 

•  Genuine  Sylphon  Bellows  air  vent,  with  stainless  steel  valve 
and  seat 

•  Operating  mechanism  removable  from  body  without  disturb¬ 
ing  pipe  connections 

Get  the  details  on  the  “Webster  Series  27”  —  and  all  other  Webster 
Steam  Heating  Specialties,  from  your  Warren  Webster  Man.  Or 
write  for  bulletins. 

Warren  Webster  &  Company,  Camden  5,  New  Jersey.  Since  1888. 
Offices  in  principal  U.  S.  cities.  In  Canada,  Darling  Bros.,  Ltd. 

Webster’s  Finest  Product .  . .  the  Warren  Webster  Man 


The  complete  new  Webster 
Series  27  Drip  Trap  line 
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•  A  properly  designed  individual  septk  tank  and  sub-surface  drainage  system  can 
be  used  effectively  in  disposing  of  all  liquid  household  wastes  including  both  sew¬ 
age  and  discharge  of  automatic  sequence  dotfies  washing  machines  in  the  same 
system,  concludes  a  report  of  the  Building  Research  Advisory  Board  (BRAB)  on 
the  basis  of  research  conducted  for  the  Federal  Housing  Administration,  and  pub¬ 
lished  by  Building  Research  Institute,  Washington,  D.  C.  FHA  was  concerned 
because  local  health  departments  disagreed  on  the  question.  Information  on  the 
effect  of  detergents  is  incomplete.  Laboratory  data  indicates  that  use  of  synthetic 
detergents  is  no  more  harmful  than  soap  with  respect  to  the  disposal  system.  Froth¬ 
ing  caused  by  detergents  is  not  known  to  be  troublesome  in  individual  disposal 
systems,  though  some  municipal  sewage  treatment  plants  have  reported  difficulties. 

•  New  information  revealed  at  a  Chicago  meeting  in  April  by  the  Atomic  Energy 
Commisston  shows  that  some  of  its  nondestructive  test  methods  will  help  locate 
flaws  in  such  materials  as  tubing  and  thin  sheets  which  might  pass  ordinary  in¬ 
spection  and  then  fail  later  in  service.  These  tests,  primarily  designed  to  detect  ma¬ 
terial  defects,  can  be  of  benefit  to  manufacturers  of  refr^mtors,  air  conditioners, 
temperatnre  controls,  etc.  Similar  methods  used  by  the  aircraft  industry  have  en¬ 
abled  it  to  design  structural  aircraft  frames  using  considerably  higher  unit  stresses, 
due  to  more  exact  knowledge  of  the  condition  of  the  material  being  used.  The  40 
papers  presented  at  the  meeting,  which  was  jointly  sponsored  by  ASCE,  ANS, 
ASTM,  Atomic  Industrial  Forum  and  Society  for  Nondestructive  Testing,  will  be 
released  in  book  form  by  ASTM  in  the  fall  of  1957. 

•  Shipments  of  159,732  automotive  air-conditionii^  compressors  in  the  first  quar¬ 
ter  of  1957  almost  doubled  the  figure  for  the  same  period  of  1956,  Air-Condition¬ 
ing  and  Refrigeration  Institute  reports. 

•  Professor  Burgess  H.  Jennii^  has  resigned  his  chairmanship  of  the  Depart¬ 
ment  of  Mechanical  Engineering,  Northwestern  University,  to  become  Director 
of  Research  for  the  American  Society  of  Heating  and  Air-Conditioning  Engineers, 
his  ai^intment  having  been  approved  by  the  Society  at  its  Semi-Annual  Meeting 
at  Murray  Bay,  P.  Q.,  Canada.  Professor  Jennings  will  assume  his  new  responsibili¬ 
ties  about  the  middle  of  this  month,  directing  operations  of  the  Society’s  research 
program  both  at  the  ASHAE  Research  Laboratory  and  at  cooperating  institutions. 
For  a  more  complete  report  of  the  Murray  Bay  meeting,  see  News  of  the  Month, 
page  132. 

•  ApiK>intment  of  Frederick  J.  Reed,  professor  of  mechanical  engineering  at  Duke 
University  and  chairman  of  the  Standards  Committee,  American  Society  of  Re¬ 
frigerating  Engineers,  to  the  newly-created  post  of  Chief  Engineer  of  the  Air-con¬ 
ditioning  and  Refrigeration  Institute  was  announced  this  week  by  Geo.  S.  Jones,  Jr., 
ARI  .Managing  Director.  Increasing  activities  in  the  many  technical  areas,  involv¬ 
ing  standards,  proposed  compliance  programs,  and  similar  fields,  led  the  ARI 
Board  of  Directors  recratly  to  direct  enlargement  of  the  Institute’s  engineering 
department  Mr.  Joe  H.  Bergheim,  who  has  been  technical  secretary  of  ARI  for 
the  past  two  years,  will  remain  in  that  post,  heading  one  area  of  the  enlarged  engi¬ 
neering  depaitment’s  overall  operation. 
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Thi*  p-k  copper-lined  storage  water  heater  furnishes  an  abundant  supply  of 
rust-free  hot  water  in  the  field  house  at  Morywood  College,  Scranton,  Po. 


I  College  depends  for 
'  on  p-k 

storage  heaters 


In  1949,  Marywood  purchased  a  p-k  copper-lined 
heater  shell  to  replace  a  plain  steel  heater  in  O’Reilly 
Hall.  Failures  of  the  old  plain  steel  tank  had  made 
immediate  replacement  necessary.  The  success  of  this 
installation  caused  the  college  to  specify  p-k  equip¬ 
ment  for  a  new  music  hall,  residence  building,  science 
building  and  field  house,  all  part  of  a  continuous 
expansion  program. 

You  can  expect  such  results  from  p-k  copper-lined 
heaters.  By  combining  the  noncorrosive  qualities  of 
copper  with  the  superior  strength  of  steel,  you  are 


assured  of  an  uninterrupted  supply  of  rust-free  hot 
water  . . .  year  after  year.  And  Patterson-Kelley  cop¬ 
per-lined  heaters  are  opened  for  inspection  every  two 
years,  and  require  no  maintenance  except  the 
removal  of  sediment. 

To  get  all  the  facts  about  Patterson- 
Kelley  copper-lined  storage  hot  water 
heaters,  write  for  your  copy  of  the  new 
data  file  No.  16  today.  The  Patterson-  / 

Kelley  Co.,  Inc.,  )3  Warren  /V 
Street,  E.  Stroudsburg,  Pa. 


PaHerson  ^BKeffey 

Water  Heating  Division 

watte  water  heat  reclaimers  •  storage  water  heaters  •  condensate  coolers  •  instantaneous  heaters  •  steam-mizers  •  feed  water  heaters 
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WASHINGTON  OVBRTONBS 


by  LORINS,  OVERMAN 

«r 

•  At  presstime  for  this  column,  the  just-started  Senate  debate  on  civil  rights  legis¬ 
lation  was  soft-pedaling  other  legislative  action.  None  knew  whether  the  filibuster 
would  assume  serious  proportions,  or  whether  delays  would  completely  disrupt 
Congressional  action  for  the  remainder  of  the  session. 

Mid- August  adjournment  target  seemed  increasingly  remote. 

Senators  were  facing  the  possibility  of  round-the-clock  sessions.  Members  of 
the  House  were  hurrying  their  work  to  a  conclusion,  and  announcing  plans  for 
a  vacation  recess  to  await  Senate  action,  if  any. 

•  How  fared  other  legislation  of  interest  to  those  in  the  air-conditioning,  heating 
and  ventilating  industries? 

•  Omnibus  Housing  bill  (HR  6659)  was  signed  by  the  President  on  July  12,  but 
with  some  reluctance.  The  President  indicated  he  would  ask  Congress  for  addi¬ 
tional  revisions  next  year.  Among  other  things: 

New  housing  bill  authorizes  lower  down  payments  on  FHA-insured  homes,  and 
approves  adding  $1.9  billion  to  funds  available  for  various  housing  programs.  The 
President  noted  that  this  total  is  double  the  amount  he  requested  in  his  budget 
message.  Since  Congress  has  not  specified  that  the  money  be  made  available  during 
the  current  fiscal  year,  the  President  indicated  he  would  not  be  required  to  dis¬ 
approve  the  measure. 

The  new  housing  bill  also  authorizes  but  does  not  require  lowering  of  down 
payments  on  FHA-insured  homes.  Approved  minimum  down  payments:  3%  on 
the  first  $10,000  of  appraised  value;  15%  on  the  $10,000  to  $16,000  portion, 
and  30%  after  that.  Present  requirement:  5%  on  first  $9,(X)0;  then  25%. 

Two  other  {n-ovisions  of  the  measure  drew  Presidential  censure.  In  increasing 
capital  stock  of  Federal  National  Mortgage  Association,  Congress  authorized  the 
agency  to  pay  higher  than  market  prices  for  mortgages  purchased  under  its  special 
assistance  programs. 

Second  provision  which  the  President  considered  objectionable  concerned  in¬ 
terest  rates  on  government  loans  for  college  housing.  Rate  was  boosted  to  3% 
from  2%%.  Mr.  Eisenhower  observed,  “It  is  neither  necessary  for  an  effective 
college  housing  program,  nor  desirable  from  the  taxpayers’  viewpoint,  that  the 
Federal  government  should  continue  lending  at  less  than  its  current  cost  of 
borrowing.” 

•  Housing  starts  for  June,  meanwhile,  dropped  below  May  levels.  June  starts 
were  at  the  seasonally  adjusted  annual  rate  of  970,000.  Rate  of  May  starts  was 
980,0(X).  Rate  for  June  of  1956  was  1,091,000. 

Veterans  Administration  reported  requests  for  appraisals  on  proposed  construc¬ 
tion  at  13,736  in  June — ^lowest  total  for  any  month  since  1951. 

Loan  requests  to  Veterans  Administration  totalled  20,911  in  June,  compared 
with  22,834  last  month,  and  41,377  in  June  of  ’56. 

•  Increasing  the  money  available  for  mortgages,  by  raising  present  rates  on  FHA- 
insured  loans  from  5%  to  at  least  5V4%,  is  a  next  step  being  considered  by  the 
Administration. 

•  Another  project  of  interest  to  heating,  ventilating  people  —  the  five  year  school 
construction  program  —  is  wearing  “do  not  pass”  emblems  for  the  present.  Pro- 

(Continued  on  page  8) 
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WOOD  WONT  ROT  WHEN  IT’S 


Living  fungi,  which  break  down  the  sub> 
stance  of  wood  are  microscopic  and  abundant. 
But  they  need  WARMTH  and  DAMPNESS 
to  develop.  Dampness  will  also  peel  off  paint, 
crumble  plaster,  cause  iron  and  steel  to  rust. 

Vapor  can  flow  through  asphalt,  paper, 
plaster  and  most  building  materials.  It  con¬ 
denses  when,  upon  striking  a  colder  surface,  the 
air  in  which  it  is  suspended  reaches  a  dew-point. 

An  empty  air  space  is  a  good  insulator 
against  heat  flow  by  Conduction  because  of  its 
low  density.  But  air  does  not  prevent  heat  flow 
by  Radiation  and  Convection.  Of  all  heat  trans¬ 
ferred  through  structural  spaces,  about  50% 
to  93  %  is  by  Radiation,  depending  on  direction 
of  heat  flow.  All  but  about  7%  of  the  rest  is 
Convection.  The  surfaces  of  scientific  multiple 
aluminum  have  a  high  97  %  reflectivity  for  heat 
rays;  a  low  3%  absorptivity  and  emissivity.  Its 
layers  of  aluminum  drastically  retard  Convec¬ 
tion.  Conduction  is  slight  through  its  prepond¬ 
erant  low  density  air  spaces. 

Scientific  multiple  aluminum  insulation  is 
long  and  continuous  and  almost  completely  im¬ 
pervious  to  water  vapor.  Vapor  infiltration  under 
its  flat,  stapled  flanges  is  slight. 

Where  multiple  aluminum  is  used,  fortuit¬ 
ous  vapor  and  water  (for  instance  rain)  which 
intrude  into  wall  and  similar  spaces,  will  gradu¬ 
ally  flow  out  as  vapor  through  exterior  walls 
and  roofs  as  vapor  pressure  develops  within; 
because  vapor  flows  from  areas  of  greater  to  less 
density.  The  vapor  cannot  back  up  through  the 
almost  impervious  aluminum,  so  it  flows  out, 
because  exterior  walls  and  roofs  have  substan¬ 
tial  permeability  in  comparison  to  aluminum, 
far  greater  than  the  required  5  to  1  ratio. 

To  obtain  maximum  uniform  depth  pro¬ 
tection  against  heat  loss  and  condensation  for¬ 
mation,  it  is  necessary  to  use  edge-to-edge 
multiple  aluminum,  each  layer  of  which 
stretches  from  joist  to  joist. 

The  U.  S.  National  Bureau  of  Stand¬ 
ards  brochure:  ^‘Moisture  Condensation  in 
Building  Walls,”  discusses  vapor  and  heat  flow, 


and  the  causes  and  prevention  of  condensation. 
Use  the  coupon.  Get  a  copy  at  our  expense. 


THERMAL  VALUES 
Infra  Type  4  Parallel  Insulation 

Down-Heat  C  .042*=?%''  non-metallic  insulationt 
Up-Heat  C  .105*=3H''  non-metallic  insulationt 
Wall-Heat  C  .068*=4%''  non-metallic  insulationt 

Cost  installed  between  wood  joists, 
material  and  labor,  about  sq.  ft. 

Type  6  also  available 

Can  be  purchased  everywhere  through  your 
preferred  local  dealer. 

^Determined  by  method  of  National  Bureau  of  Standards 
in  H.H.F.A.  Research  Paper  32. 
tCalculated  on  basis  of  limiting  thermal  values  cited 
in  Fed.  Specs.  UL-f-321b;  HH-I-S8S;  HH-l-521c;  HH-l-551a. 

—  — 

I  Infra  Insulation,  Inc.,  525  Bway.,  N.  Y.  C.  Dept.  V-8 
I  Send  “Moisture  Condensation  in  Building  Walls.” 
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WASHINGTON  OVERTONES  (Cominued  from  page  6) 

ponents  of  the  measure  consider  the  segregation  question  too  volatile  to  risk  an 
early  test  of  the  school  bill. 

Meanwhile,  National  Education  Association  is  conducting  a  grassroots  campaign 
among  teachers  to  lobby  for  passage  of  the  school  construction  legislation. 

•  Paradox:  During  June,  total  civilian  employment  went  up  1,326,000  to  66,594,- 
000,  the  Census  Bureau  reported. 

At  the  same  time,  the  number  unemployed  rose  622,000  to  3,337,000  during 
the  month.  The  iiKrease  in  unemployment  was  due  to  influx  of  young  people 
looking  for  vacation  or  post-graduation  work. 

•  Despite  some  hesitancy  in  the  construction  field,  1957  may  turn  out  to  be  “the  | ; 

year  of  the  big  sell”  for  air  conditioning  people.  Washington  headquarters  for  the 
Air-Conditioning  and  Refrigeration  Institute  is  confident  its  sales  forecast  for  the  | 
year  will  materialize.  ^ 

ARl  people  announced  early  this  year  that  1957  sales  of  room  air  conditioners  M 
would  be  materially  ahead  of  the  1956  total  of  1,600,000  units.  Favorable  weatl^  J 
is  one  factor;  stepped-up  sales  promotion  another.  ‘M 

An  industry  standard  covering  both  heating  and  cooling  cycles  of  unitary  heat  || 
pumps  is  another  project  of  a  subcommittee  of  ARI. 

First  meeting  was  held  in  Washington  on  June  17.  Committee  was  set  up  to  ^ 
draft  a  standard,  in  view  of  interest  expressed  by  government  agencies  and  others.  % 

•  Small  Business  Administration  has  published,  as  one  of  its  series  of  Technical  1 
Aids  for  Small  Manidacturers,  an  article  by  George  S.  Jones,  Jr.,  mana^g  director  | 
of  ARI.  The  article,  printed  as  a  four-page  pamphlet,  is  entitled  “Increased  Profits  ;i 
from  Industrial  Air-Conditioning.”  Copies  are  available  through  local  offices  of  ^ 
the  Small  Business  Administration,  or  at  the  agency’s  headquarters,  Washington  ^ 
25,  D.C, 

•  Extension  of  Small  Business  Administration  functions  for  another  year  is  pro¬ 
vided  for  by  a  Senate  Committ^  version  of  a  House-passed  bill  (HR  7963).  The 
measure  would  also  increase  the  agency’s  loan  fund  by  $75  million,  to  a  total  of 
$305  million. 


•  President  Eisenhower  has  issued  invitations  to  1,000  members  of  business, 
education  and  research  groups  to  attend  a  Washington  conference  on  problems 
facing  small  business.  The  conference  will  be  held  September  24,  25  and  26. 
Purpose:  “to  assist  small  manufacturers,  wholesalers,  and  retailers  in  using  modem 
methods  and  techniques  to  develop  and  improve  products  and  increase  sales.” 

•  Tax  relief  for  small  business,  through  fom  procedures  which  would  save  such 
taxpayers  some  $300  million,  have  b^n  suggested  by  the  President.  While  still 
opposing  any  tax  changes  which  would  result  in  “substantial  loss”  of  revenues  to 
the  Treasury,  the  President  suggested: 

— that  businesses  be  permitted  to  apply  to  purchases  of  used  property  not  ex¬ 
ceeding  $50,000  in  any  one  year,  the  formulas  of  accelerated  depreciation  con¬ 
tained  in  the  Internal  Revenue  Code  of  1954. 

— ^that  corporations  with  10  or  fewer  stockholders  have  the  option  of  being 
taxed  as  if  they  were  partnerships. 

— that  the  taxpayer  be  given  the  option  of  paying  an  estate  tax  over  a  period 
of  up  to  10  years  in  cases  where  the  estate  consists  largely  of  investments  in  closely 
held  business  com^ms. 

— ^that  an  original  investor  in  a  small  business  be  given  the  right  to  deduct  from 
his  income,  up  to  a  maximum  amount  prescribed  by  Confess,  any  loss  realized 
on  a  stock  investment  in  such  tmsiness. 
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The  Rike-Kutnler  Co.,  Dayton,  Ohio 
Architects:  Lorenz  &  Williams 
Consulting  Mechanical  Engineers: 

Schweiger,  Heapy  &  Associates 
Contractor:  H.  J.  Osterfeld 
Dayton,  Ohio 


Engineers  found  plenty  of  support  for  the  use  of 
wrought  iron  pipe  in  The  Rike-Kumler  Company’s 
new  store  addition  .  .  .  and  they  found  it  right  next 
door  in  the  Company’s  original  building. 

Wrought  iron  pipe  was  specified  in  1911  for  the 
entire  heating  system  piping  of  this  structure.  It  has 
served  all  these  years  without  one  bit  of  trouble.  Such 
a  performance  called  for  more  of  the  same,  so  wrought 
iron  was  used  again  in  the  new  12-story  addition  for  the 
heating  system,  hot  and  cold  water  lines,  and  air  conditioning  piping. 

Wrought  iron  had  a  strong  vote  from  the  store’s  chief  plumber,  too.  He 
commented  that  it  was  easier  to  cut  into  wrought  iron  pipe  than  other 
materials  when  running  off  branch  lines.  And,  the  wrought  iron  pipe  systems 
never  gave  him  any  “pulling  apart  at  the  joints”  trouble. 

Our  booklet,  “Piping  for  Permanence,”  presents  wrought  iron  pipe’s  case 
against  corrosion.  Write  for  a  copy. 

A.  M.  Byers  Company,  Pittsburgh,  Pa.  Established  1864.  Division  Offices  in 
Boston,  New  York,  Philadelphia,  Washington,  Atlanta,  Chicago,  St.  Louis,  Houston, 
San  Francisco.  International  Division:  New  York,  N.Y. 

Available  in  Canada  and  throughout  the  world 

BYERS  Wrought  Iron  Tubular  and  Hot  Rolled  Products 

ALSO  ELECTRIC  FURNACE  QUALITY  STEEL  PRODUCTS 
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•  With  the  Societies  and  Institutes — A  $50,000  plastics 
laboratory  is  established  by  Stanford  Research  Institute 
to  accommodate  the  applied-research  center’s  expanding 
plastics  research  program,  according  to  Dr.  Donald 
L.  Benedict,  chairman  of  the  Physical  Sciences  Div, 
Since  1950  its  staff  has  acquired  a  fund  of  information 
in  the  field  of  polymer  chemistry.  Typical  recent  prob¬ 
lem  included  the  formulation  and  evaluation  of  poly¬ 
olefins  specifically  designed  for  radiation-linking  .  .  . 
Harry  R.  Karcher  has  joined  the  engineering  field  staff 
of  Bitumonous  Coal  Institute,  assuming  charge  its  the 
14th  district  field  office,  established  in  Portland,  Ore. 
He  is  a  registered  engineer  in  Maine  and  has  been  with 
the  coal  industry  for  20  years  .  .  . 

A  week-long  integrated  program  of  conferences  will 
be  interlocked  with  some  500  exibits  at  the  Instrument 
Society  of  America’s  12th  Annual  Instrument- Automa¬ 
tion  Conference  and  Exhibit  scheduled  for  Cleveland 
Auditorium,  Cleveland,  Ohio,  September  9-13.  It  will 
provide  a  clearing  house  of  information  for  instrument 
and  control  engineers,  educators,  test  engineers,  top 
executives,  research  scientists,  technicians,  and  instru¬ 
ment  department  engineers.  The  society  boasts  over 
10,000  members  .  .  . 

Serving  three-year  terms  to  expire  in  June,  1960, 
are  the  following  new  members  of  BuUding  Research 
Institute  Board  of  Governors:  F.  E.  Fahy,  technical 
advisor.  Research  Dept.,  Bethlehem  Steel  Co.;  Graham 
J.  Morgan,  vice-president,  U.  S.  Gypsum  Co.;  Minoru 
Yamasaki,  Leinweber  &  Assoc.;  Robt.  B.  Newman, 
vice-president.  Bolt,  Beranek  &  Newman;  Peter  B. 
Gordon,  Wolff  &  Munier,  Inc.;  Ray  A.  Schaub,  Northern 
Indiana  Lumber  &  Coal  Co.  Re-appointed  to  the  Board 
were  L.  J.  Plym,  president.  The  Kawneer  Co.;  and 
Frank  P.  Reynolds,  director  of  research,  Bird  &  Son, 
Inc.  Two  vacancies  remain  . . . 

Retiring  Board  members,  who  received  certificates  of 
appreciation  from  Dr.  Detlev  W.  Bronk,  president  of 
NationaFAcademy  of  Sciences-National  Research  Coun¬ 
cil,  are  Kreuttner,  vice-president,  Buensod-Stacey, 
Inc.;  Wm.  Muirhead,  president,  Wm.  Muirhead' Con¬ 
struction  Co.;  Harry  Plummer,  director  of  engineering 
and  technology,  SCPI;  R.  A.  Smith,  P.  J.  Walker  Co.; 
and  James  F.  Steiner,  manager.  Construction  and  Civic 
Development  Dept.,  U.  S.  Chamber  of  Commerce  .  .  . 
C.  Russell  Mahaney,  president  and  director,  St.  Regis 
Paper  Co.  will  be  president  of  The  Society  of  the  Plas¬ 
tics  Industry,  Inc.,  for  the  next  two  years.  The  Society 
has  launched  a  standards  program  for  reinforced  plastics 
plumbing  fixtures  for  bathtubs,  laundry  tubs,  shower 
receptors,  sinks,  and  v/ater  softener  tanks.  Increasing 
use  of  reinforced  plastics  was  noted.  Standards  will 
cover  raw  materials  used,  resistance  to  stain  and  chemi¬ 
cal  attack,  structural  qualities,  washability,  weatherabil- 
ity,  gloss  retention,  fungus  and  vermin  resistance,  and 
test  and  inspection  methods  .  .  .  William  Demarest  has 
joined  the  staff  of  Manufacturing  Chemists’  Assn,  as 
director,  plastics  in  construction. 


•  Corporate  Doings — The  Carnes  Corporation  and  die 
W.  R.  Carnes  Co.,  Inc.,  Verona,  Wis.,  manufactiacQ 
of  air  distribution  outlets  and  ventilating  equipmegt, 
have  been  sold  to  Dings  Magnetic  Separator  Co.,  Mi^ 
waukee.  The  successor  company,  called  Carnes  Corpeni. 
tion,  will  be  operated  as  a  wholly-owned  subsidiny 
with  no  changes  in  company  policy  or  personnel,  excqn 
that  W.  R.  Carnes  will  be  a  consultant  and  member  d 
the  Board  of  Directors  of  the  successor  company.  Ifc 
previous  duties  as  general  manager  will  be  performed 
by  Robt.  Krogstad,  new  executive  vice-president  i 
general  manager  .  .  . 

Cerro  de  Pasco  Corp.,  New  York  City,  acquired  the 
assets  and  business  of  Lewin-Mathes  Co.,  copper  tube 
manufacturer  with  executive  offices  in  St.  Louis,  Mo. 
Cerro  de  Pasco  will  utilize  the  excess  electrolytic  r^ 
finery  capacity  of  Lewin-Mathes  for  refining  blister 
copper.  The  newly-acquired  business  will  functicmis 
a  division  of  the  parent  under  the  name  of  Lewin-Miftti 
Company,  Division  of  Cerro  de  Pasco  Corporatiift 
Felix  S.  Dreyer  and  Richard  H.  Lewin,  president  and 
executive  vice-president,  respectively,  of  Lewin  Mathes, 
are  elected  members  of  the  Board  of  Directors  of  Cerro 
de  Pasco  Corp  .  .  . 

Merger  of  Hughes-Keenan  Corp.,  Delaware,  Ohio, 
into  United  States  Air  Conditioning  Corp.,  Philadelphia, 
Pa.,  and  retention  of  the  latter  name  was  announced 
by  Glenn  W.  Way,  who  becomes  president  and  chair¬ 
man  of  the  executive  committee.  Hughes-Keenan  it- 
mains  as  a  division.  UsAIRco  already  owns  a  oat- 
half  interest  in  Sterlairco,  Inc.,  Westfield,  Mass.,  manu¬ 
facturers  of  its  gas-fired  unit  heater  .  .  .  Ward  Industries 
has  sold  its  one-quarter  interest  in  Permutit  Co.  to 
Pfaudler  Co.,  Rochester,  N.Y.,  glass-lined  tank  pro¬ 
ducer  .  .  . 

•  New  Representatives — ^Three  sales  representatives 
for  its  Standard  and  Standard  Stacon  lines  of  pressure, 
temperature,  hydraulic,  process,  and  combustion  am- 
trol  equipment  were  appointed  by  A.  W.  Cash  Co, 
Decatur,  Ill.  Union  Steam  Power  Ltd.,  Johannesburg, 
South  Africa,  Panama  Electric  &  Machinery  Corp., 
Panama,  R.  P.,  and  Engineered  Instrument  Sales 
Co.,  Memphis,  Tenn  .  .  .  McQuay,  Inc.,  Minneapolis, 
Minn.,  announces  the  appointment  of  Alexander 
Mitchell  Co.,  Albany,  N.Y.,  to  represent  them  in  central 
and  eastern  New  York  and  Vermont. 

•  Branching  Out — Opening  of  its  enlarged  Minneapdb 
branch  office  at  344  Taft  St.,  N.E.  was  announced 
Powers  Regulator  Co.,  Skokie,  Ill  .  .  .  The  Trane  Co, 
La  Crosse,  Wis.,  will  double  the  size  of  its  researdi 
and  testing  center.  The  present  facility  is  said  to  be 
among  the  largest  devoted  exclusively  to  the  science  of 
heat  exchange  .  .  .  Ground  has  been  broken  for  a  new 
quarter-million  dollar  Western  Research  Center  at 
Anaheim,  Calif.,  by  Officials  of  Robertshaw-FuHoi 
Controls  Company  .  .  . 

Flexonics  Corp.,  Maywood,  111.,  will  build  a  new 
plant  on  a  10-acre  site  at  Santa  Ana,  Calif.  In  addition 
to  production  for  the  aircraft  industry,  it  will  be  used 
to  stock  materials  in  its  line  for  the  West  Coast  market 

(Concluded  on  page  12) 
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PRESSURE  REGULATORS  for . . . 

Steam,  Air,  Water 

For  your  other  regulation  requirements,  Watts  has;  Spring  or 
weight  and  lever  type,  single  seated  diaphragm  pressure 
regulators.  Initial  pressures  up  to  250  lbs.  Reduced  pressure 
range  1  to  100  lbs.  Sizes  Vi”  to  3”  inclusive — Complete  line 
of  self-contained  pressure  regulators  sizes  Vi”  to  2”. 
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(Concluded  from  page  10) 

Kenneth  Kampenga  will  be  factory  manager.  Other 
appointments:  George  W.  Derum,  western  regional  sales 
manager;  Leroy  Fessler,  chief  design  engineer;  Ralph 
Schuring,  plant  engineer  .  .  .  Revcor,  Inc.,  Carpenters- 
ville,  will  double  its  facilities  for  the  manufacture  of 
blower  wheels,  blades,  and  housings  with  the  addition 
of  18,000  sq  ft  to  its  plant.  Four  years  ago  its  plant 
area  was  also  doubled  .  .  . 

George  A.  Adlam,  mechanical  engineering  graduate 
of  Marquette  University,  1950,  a  registered  engineer, 
will  head  The  Patterson-Kelley  Co.’s  new  branch  office 
in  Milwaukee  ...  A  record  number  of  local  service 
personnel  are  taking  part  in  Orr  &  Sembower’s  “shirt 
sleeve”  Service  School.  There  are  two  special  sessions 
for  gas  utilities  personnel. 

•  Up  On  Top — Byron  E.  James,  formerly  executive 
vice-president,  is  elected  president  of  McQuay,  Inc.  He 
succeeds  Roy  J.  Resch  who  passed  away  June  13.  Jay 
R.  Resch  and  Kenneth  R.  Lundberg  are  new  vice- 
presidents.  James  joined  McQuay  as  chief  engineer  in 
1949.  A  graduate  of  M.I.T.,  1932,  his  entire  business 
career  has  been  in  the  air  conditioning  and  refrigeration 
industry. 

•  Among  the  Manufacturers’  Personnel — Raymond  S. 
Doherty  is  the  new  builder  sales  and  promotion  man¬ 
ager  of  Heating  and  Air  Conditioning  Div.,  National- 
U.S.  Radiator  Corporation  .  .  .  James  H.  Faller  has 
become  assistant  sales  manager  of  Tuttle  and  Bailey’s 
Air  Distribution  Div.,  New  Britain,  Conn.  He  had  been 
manager  of  the  company’s  Philadelphia  office  .  . .  Leslie 
A.  Cretty  will  handle  liaison  work  between  manufac¬ 
turing,  sales,  and  customers,  concentrating  on  new 
products,  as  manager  of  product  development  at  the 
Waterbury  manufacturing  plant  of  Chase  Brass  & 
Copper  Company  .  .  . 

American-Standard’s  Plumbing  and  Heating  Div.’s 

new  manager  for  midwestem  sales  district  with  head¬ 
quarters  in  Kansas  City,  Mo.,  is  Henry  C.  Pierce.  His 
predecessor,  Forrest  F.  Dodds,  is  retiring  later  this  year. 
James  W.  Hart  takes  over  management  of  the  Dallas 
sales  office,  part  of  the  division’s  south  central  sales 
district .  .  .  Howard  L.  Lundvall  will  supervise  the  New 
York  City,  New  Jersey,  and  Hartford,  Conn.,  branches 
of  Powers  Regulator  Company  as  new  manager  of  the 
company’s  New  York  district.  Alvin  H.  Moraweck, 
Jr.  was  appointed  Springfield,  N.  J.,  branch  manager. 

Appointed  chief  engineer  of  Copeland  Refrigeration 
Corporation,  Donald  E.  Fry,  joined  the  engineering  de¬ 
partment  of  the  company  in  1937  as  draftsman-designer. 
Charles  A.  Lessing  is  assistant  chief  .  .  . 

Milford  H.  Luttrell,  since  1949  manager  of  its  south¬ 
eastern  division,  is  promoted  to  the  post  of  general 
sales  manager  of  Walworth  Company  .  .  .  John  F. 
Kooistra  is  named  western  regional  manager  of  Machin¬ 
ery  and  Systems  Div.,  Carrier  Corporation.  He  will 
be  headquartered  in  Los  Angeles.  He  had  represented 
the  division  in  Washington,  D.  C.  .  .  Arthur  H.  Sy, 


vice-president  in  charge  of  sales  for  Adsco  Div.,  Yub* 
Industries,  is  appointed  to  the  corporate  staff  of  the 
organization  in  San  Francisco.  Leo  J.  Van  Orden  will 
move  from  the  company’s  New  York  office  to  succeed 
him  .  .  . 

Named  director  of  sales  for  Morman  Products  Co., 
Columbus,  Ohio,  is  Henry  R.  Pataky,  in  the  heating  and 
air  conditioning  field  since  1931  .  .  .  Four  promotions 
were  announced  at  the  Minneapolis-Honeywell  offices: 
H.  T.  (Hub)  Sparrow  is  the  first  director  of  product 
research  for  the  temperature-control  phase  of  the  com¬ 
pany’s  business.  Succeeding  him  as  director  of  tem¬ 
perature  control  engineering  is  Stanley  J.  Nelson.  J.  R. 
Gentry,  formerly  general  superintendent  of  plants,  is 
appointed  factory  manager,  and  Donald  L.  Murphy, 
formerly  assistant  general  superintendent,  succ^ 
him  .  .  .  R.  G.  Potter  will  represent  Dunham-Bush, 
Inc.,  as  sales  engineer  for  the  company  in  Oregon  and 
Washington.  In  Los  Angeles,  John  J.  Castello,  previ¬ 
ously  with  American-Standard,  will  represent  the  com¬ 
pany.  Delton  E.  Harper  has  joined  the  company  to 
serve  in  Texas,  covering  the  Houston  area. 

Harry  R.  Rowland,  a  42-year  veteran  with  A.  M. 
Byers  Company,  is  elected  vice-president  of  wrought 
iron  sales.  Appointed  as  manager  of  wrought-iron  sdes 
is  Richard  I.  Enzian,  with  headquarters  in  the  com¬ 
pany’s  general  offices  in  Pittsburgh.  Covering  the  Los 
Angeles  area  for  the  company  is  newly-assigned  field 
service  engineer  Chester  W.  Leschenko  of  the  Pacific 
Coast  Division  .  .  .  Changes  in  Sporlan  Valve  Co.’s 
Boston  office  include  appointment  of  Joseph  R.  Nolet 
to  take  charge,  replacing  Thor  Gislason  who  is  named 
to  the  engineering  staff  in  the  St.  Louis  home  office  . . . 

The  Supervisory  Board  of  Directors  of  York  Div., 
Borg- Warner  Corporation,  elected  the  following  officers; 
Henry  M.  Haase,  president  and  chief  executive  offiicer; 
Stewart  E.  Lauer,  chairman  of  the  Division’s  Supervis¬ 
ory  Board;  Marion  F.  Dick,  secretary  and  general  coun¬ 
sel;  J.  J.  Floreth,  vice-president  and  director  of  installa¬ 
tion  services;  J.  M.  L.  Joslin,  vice-president  and  direc¬ 
tor  of  personnel;  Rodney  F.  Lauer,  vice-president  and 
director  of  engineering;  Austin  Rising,  vice  president 
and  director  of  marketing  .  .  .  New  service  manager 
for  Acme  Industries  of  Jacson,  Mich.,  is  Jack  J. 
Bacsik  .  .  .  C.  Philip  Pestow,  formerly  sales  engineer 
in  the  Philadelphia  office  of  Penn  Controls,  Inc.,  is 
now  the  office’s  manager.  William  P.  Marshall  is  sales 
engineer  in  the  Dallas  district.  He  will  work  out  of 
Houston. 

Charles  E.  Smith  is  appoined  assistant  national 
service  director  of  Robertshaw-Fulton  Controls  Com¬ 
pany.  His  work  will  be  primarily  the  establishment 
of  an  expanded  training  program  for  utility,  distributor, 
and  retailer  servicemen  .  .  .  Harold  Lance  is  general 
manager  of  Everhot  Heater  Div.,  Temprite  Products, 
Inc.,  Birmingham,  Mich. 

On  July  11  Albert  E.  Bastedo,  69,  died  suddenly 
at  his  home  in  Hastings-on-Hudson,  N.Y.  He  was 
senior  vice-president  and  treasurer  of  Burnham  Corpor¬ 
ation  at  their  general  offices  in  Irvington,  N.Y.  He 
was  also  manager  of  the  company’s  Boiler  Division. 
In  1906  he  started  with  the  company  as  a  junior  clerk. 
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HEATING 


m 


¥  AND  ALL  WITHS^fe 


RIPPLE  FIN  COILE] 


&  ■ 


*  McQuay  Unit  Heaters  have  modem  styling. 

The  attractive  cabinets  are  finished  in  neutral  hammer 
enamel  and  blend  in  well  with  all  surroundings. 

They  are  available  in  an  exceptionally  wide  range  of  sizes 
and  capacities  for  either  steam  or  hot  water, 
to  enable  you  to  meet  the  requirements  of  every  job- 
old  or  new,  large  or  small.  McQuay  Unit  Heaters 
will  solve  any  low  cost  heating  problem  anywhere, 
with  uniform  and  quiet  delivery  of  heat 
;  and  with  that  extra  efficiency  afforded 

*,  by  Ripple  Fin  Coils.  Years  of  experience, 

•  years  of  research  provide  the  know-how 

•  for  which  McQuay  is  famous. 


eansVi^uality 


^  DOWN  PLOW  UNIT  HBATKR8 

Capacities  from  38,500  to  500,000  BTU/hr. 
For  steam  or  hot  water.  Adjustable  radial 
diffusers  furnished  with  each  unit.  Four 
types  are  available. 


^HORIZONTAL  UNIT  HBATKRS 

Capacities  from  17,700  to  360,000  BTU/hr. 
For  steam  or  hot  water.  Adjustable  louvers 
standard  equipment.  Double  deflection 
grilles  available  on  special  order. 


^CABINKT  UNIT  HKATKRS 

Capacities  from  19,700  to  108,000  BTU/hr. 
For  steam  or  hot  water.  Designed  for  fully 
exposed,  semi-recessed  or  fully  recessed 
mounting  on  either  floor,  wall  or  ceiling. 

<// 


REFIHGERATION 


INC 


AIK  CONDITIONING 


McQuay^  Inc.,  1619  Broadway  St.  N.E.,  Minneapolis,  Minnesota.  Representatives  in  all  principal  cities. 
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AIR  CONDITIONING 


ENGINEERED  BY  CHRYSLER 


makes  Individually  Controlled  Cooling  practical  for  every  building  project. 


Dial 

'Springtima" 
Any  Time 


World’s  largest  selection  of  models — 28GI 


Phone  your  local  Airtemp  outlet  about 
Airtemp  air  conditioning  for  your  next  project. 
Or  write  to  Airtemp  Construction  Division, 
Chrysler  Corp.,  Dayton  1,  Ohio 


DIVISION  OF 
CHRYSIER  CORPORATION 


AIR  CONDITIONING  OR  HEATING  FOR  A  ROOM.  A  HOME,  A  BUSINESS.AN  AUTOMOBILE 
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DIVISION  OF 


167  Years  of 
Heat 
Transfer 
Experience 


DUnHfim/BUSH 


Brunner,  now  a  Division  of  Dunhom-Bush,  offers  you 
dependability  backed  by  the  amazing  record  of  167  years 
of  heat  transfer  experience.  That's  the  actual  time  members 
of  the  Dunham-Bush  family  have  been  serving  the  air  con* 
iiWoning,  refrigeration  and  heating  industries. 


coast  supply 

There's  a  BrunWiMgh^^j|||MpHl^^ 
your  town,  ever  availab!^Wf||HH|^gKMH 
lems  .  .  .  preventing  problem?^||H^H||H 
backed  by  167  years  of  company  assistamlllfK 
May  we  send  him  your  way  for  a  courtesy  c 


BRUNNER  DIVISION 


DUNHAM-BUSH,  INC. 


UTICA,  NEW  YORK 


Architect's  rendering  of  the  Lake  Meadows  project.  Skidmore,  Owings  and  Merrill,  Arf»»stn|^ 


Chicago's  newest  planned  community 
is  served  by  C-E  Boilers 


Cutaway  view  of  typi¬ 
cal  VP  Boiler.  For  ca¬ 
pacities  from  4,000  to 
40,000  lb  of  steam  per 
hr.  Pressures  to  500 
psi.  Oil  or  gas  fuel. 


Firing  aisle  of  the  Lake 
Meadows  boiler  room 
showing  three  of  the 
five  C-E  Package  Boil¬ 
ers,  Type  VP. 


Located  on  a  100  acre  site  overlooking  Lake  Michigan, 
Chicago’s  newest  planned  community,  the  Lake 
Meadows  project,  offers  gracious  living  within  the 
confines  of  a  large  city.  Owned  and  managed  by  the 
New  York  Life  Insurance  Company,  Lake  Meadows 
provides  distinctively  appointed  apartments,  spacious 
grounds,  a  modern  shopping  center,  ample  parking 
facilities,  yet  is  within  minutes  of  the  heart  of  the  city. 
When  completed,  this  project  will  house  2000  families 
and  will  include  an  eight  acre  park.  Construction  has 
already  begun  on  a  new  elementary  school  located  on 
two  acres  adjacent  to  the  housing  development. 


A  project  of  this  size  requires  considerable  steam 
capacity  to  provide  ample  heat  and  hot  water  as  well  as 
to  perform  the  many  other  services  required.  To  do  the 
job,  the  New  York  Life  Insurance  Company  originally 
selected  three  C-E  Package  Boilers,  Type  VP.  Later,  as 
new  housing  units  were  added,  two  additional  VP 
Boilers  were  installed.  Their  outstanding  performance 
and  efficient,  trouble-free  operation  is  evidenced  by  the 
repeat  order  placed  with  Combustion  for  the  final 
two  units. 

Complete  information  on  C-E  Package  Boilers  is 
available  in  Catalog  VP-3.  Write  for  your  copy. 


COMBUSTION  ENGINEERING  fq 

CembusHen  EngiiMoring  BuiMing,  200  Madison  Avsnut,  Now  York  16,  N.  Y.  B-986B 

Canada:  Combustion  Enginooring-Suporhootor  Ltd.  Wanaiw 

ninPEt  If  STUB  tIHEISTIHC,  Fill  IIIIINI  Ml  IIISTEI  EIIIPMUT;  IICLESI  lUCTIIS,  MKI  BILL  EUlPBEIT;  PIIIEIIZEIS;  FUBI  IITIII  STSTEBS;  PIESIIIE  lESSELS;  SMI 
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for  performance  you  can  BANK  on 


SUPERIOR  COMBUSTION  INDUSTRIES  INC. 
TIAAES  TOWER,  TIMES  SQUARE,  NEW  YORK  36,  N.Y. 
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STEAM  GENERATORS 


factory  fire  testing  •  •  • 

cuts  installation  costs  for  Superior  Steam  Generators 


And  there  are  no  ''bugs’’  in  Superior  Steam  Generators.  Com¬ 
pletely  fire  tested  at  the  factory  before  shipment,  and  started  on 
the  job  by  a  factory  trained  expert,  they  are  your  best  assurance 
of  a  clean,  trouble-free  installation.  For  complete  details  on  sizes 
from  20  to  600  b.h.p.  for  pressures  to  250  p.8.i.  or  for  hot  water, 
write  today  for  Bulletin  819F. 


When  specifications  call  for  "all  equipment  installed  and  left  in 
first  class  operating  condition’’,  it  pays  to  install  Superior  Steam 
Generators.  Fully  integrated  units  including  boiler,  burner  and 
controls,  with  all  interconnecting  piping  and  wiring  completed  at 
the  factory,  Superior  Steam  Generators  are  ready  to  go  to  work  as 
soon  as  tied  in  to  steam,  water,  fuel  and  electric  lines. 


New  Honeywell  Electronic  Air  Cleaner  removes 
6  times  more  costly  dirt  than  mechanical  filters* 


Hospiuls  have  a  special  need  for  air  that’s  cleaned  electronically. 
In  operating  rooms,  nurseries,  emergency  rooms — in  fact,  through* 
out  the  hospital— it  cuts  down  on  airborne  germs,  giving  important 
help  in  lowering  the  infection  rate. 


Many  manufacturers  of  precision  products  find  electronically 
cleaned  air  a  near-essential  to  efficient  production.  It  also  eases 
maintenance  problems  caused  by  airborne  dirt;  and  it  keeps  nui¬ 
sance  dirt  off  desks  and  files  in  office  areas. 


IN  ADDITION  to  the  cases  shown  above,  most  soiling  of 
your  client's  work  surfaces,  walls,  fixtures  and  mer¬ 
chandise  is  done  by  airborne  particles  less  than  1/25,000 
of  an  inch  in  size. 

Panicles  much  smaller  than  these — including  the  bac¬ 
teria  and  viruses  that  cause  many  respiratory  ills — can 
be  removed  by  Honeywell’s  new  Electronic  Air  Cleaner. 

It  is  an  imfKJSsible  job  for  the  mechanical  type  filter  to 
remove  oil  smoke,  fumes,  tobacco  smoke  and  much  of 
the  dust  and  fly  ash  that  fall  into  this  microscopic  class  of 
contaminants.  And  these  are  the  ones  with  the  greatest 
staining  power. 

The  new  Honeywell  Air  Cleaner’s  wide  range  of  .pro¬ 
tection  offers  a  scientific  way  to  cut  the  high  costs  of 
cleaning,  soiled  merchandise,  mechanical  failures  and 
absenteeism  by  trapping  airborne  dirt  before  it  has  a 
chance  to  steal  your  client’s  profits. 

Your  next  job,  whatever  it  is,  can  probably  benefit 
from  a  Honeywell  Electronic  Air  Cleaner.  Specify  it  with 
confidence;  the  advantages  more  than  pay  for  installation. 
For  complete  information,  call  your  local  Honeywell 
office  or  write  Minneapolis-Honeywell,  Dept.  HV-8-226, 
Minneapolis  8,  Minnesota. 


*Aec»rdmg  t»  the  National  Barton  »f  Standards  tests, 
tUctronic  air  cleaners  remove  at  least  90%  of  the  din 
panicles  caasing  the  greatest  staining,  while  ordinary 
mechanical  filters  remove  only  about  IS%. 


To  aid  the  engineer — Honeywell  makes  a  complete 
range  of  Electronic  Air  Cleaners  for  any  type  of  air 
conditioning  or  ventilating  system.  Number  of 
cells  is  determined  by  amount  of  air  handled  by  the 
system.  Module  construction  makes  installing  and 
servicing  easy.  Sales  and  service  aid  available  in  112 
Honeywell  offices  across  the  nation. 

Honeywell 
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Easier  way  to  do  a 
better  control  job 


Honeywell’s  New  Electronic-Pneumatic  Relay 


AUIN  AIR  UNE 
CONNECTION 


BRANCH  AIR  UNE 
•  CONNECTION 


ADJUSTMmr  FOR 
THROTTUNG  RANGE 


ADJUSTMENT  FOR 
OUTDOOR-AIR 
THERMOSTAT  EFFECT 


ADJUSTMBTT  FOR 
THIRD  THERMOSTAT 
EFFECT 

(WHEN  USED) 


ADJUSTMENT  FOR 
CAUBRATION  AND 
CONTROL  POINT 


WIRING  TERAUNAia 


All  Adjustments  at  One  Convenient  Location 


simple,  centralized  hooK-up 

The  diagram  above  shows  how  the 
basic  control  hook-up  utilizing 
Honeywell’s  new  Electronic-Pneu¬ 
matic  Relay  parallels  conventional 
master-submaster  system.  Big  differ¬ 
ence  is  convenience  of  centralized  set¬ 
up,  checking  and  adjustment. 


All  system  adjustments 
made  at  panel 

All  settings  and  adjustments  are  made 
at  the  RO7902  relay.  It  can  be 
mounted  any  distance  from  the  ther¬ 
mostats,  at  the  most  convenient  spot. 
Simple,  standard,  low-voltage  wiring 
is  used.  Shielding  is  not  required. 


Meet  the  RO7902,  Honeywell’s  new  elec¬ 
tronic-pneumatic  relay. 

Together  with  its  electronic  thermostats  it  puts 
out  a  control  air  pressure — based  on  an  electronic 
signal — for  use  with  a  standard  pneumatic  system. 

This  means  that  with  only  minor  changes  to  your 
standard  layouts  the  new  RO7S)02  brings  to  your 
master-submaster  jobs  the  speed  and  stability,  the 
convenience  and  simplicity,  of  electronics.  Here’s 
how  you  benefit: 

1 .  All  calibration  and  set-up  is  carried  out  right 
at  the  relay — no  traveling  Jrom  one  thermostat 
to  another, 

2.  Fewer  adjustments  are  needed  to  put  each 
system  into  operation. 

3.  Adjustments  are  made  merely  by  setting  a  knob 
instead  of  probing  with  a  screwdriver  into  hard- 
to-get-at  flaces. 

4.  It’s  as  easy  to  make  charges  later,  or  to  trouble¬ 
shoot,  as  it  is  to  make  the  initial  set-up. 

All  these  benefits  stem  from  the  simplicity  of  the 
electronic  thermostat.  Entirely  non-mechanical,  it 
has  no  moving  parts — no  bellows,  linkages  or 
pilot-valves;  its  heart  is  a  coil  of  fine  wire  in  which 
changes  in  temperature  induce  changes  in  resist¬ 
ance.  These  changes,  reaching  the  RO7S)02,  are 
converted  from  minute  low-voltage  signals  to 
changes  in  air  pressure  which  activate  the  operator. 

You’ll  want  to  know  more  about  this  easier, 
simpler  way  to  get  better  control.  For  details  about 
the  new  RO7902  relay,  call  your  local  HonCTwell 
office.  Or  write  to  Minneapolis-Honeywell,  Dept. 
HV-8-226,  Minneapolis  8,  Minnesota. 


For  news  about  another  major  Honeywell  contribution  to  indoor  climate,  turn  the  page.-> 
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Fits  any  mixing  box.  The  configuration  you  see  here  is  but 
one  of  the  many  possible  for  ceiling  units.  Also,  it’s  now 
available  in  nearly  every  under>the-window  type  unit.  From 
the  new  Honeywell  Blender  you  can  expect  controlled  volume 
of  air,  constant  CFM,  long  valve  life  and  simplified  control. 
The  thetmosut  in  the  system  controb  temperature  by  control¬ 


ling  the  volume  of  hot  air  passed  by  the  hot  duct.  At  the  same 
time  a  flow  regulator  provides  a  constant  hot  air  volume  for 
a  given  thermostat  signal  under  variations  in  supply  duct 
pressures.  A  constant  total  flow  is  provided  by  a  total  flow 
regulator  which  operates  the  cold  air  valve  to  make  up  the 
difference  between  hot  flow  and  desired  total  flow. 
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Dial  Air  Balancing 

■  i 

NEW  HONEYWELL 

Calibrated  dial  air  balancing  is  the  key  to  the 
superior  performance  of  the  Honeywell  High 
Velocity  Air  Blender.  You  adjust  dial  only  once, 
need  never  recalibrate  again  .Once  balanced,  comfort 
control  is  in  the  hands  of  the  system  thermostats. 

HIGH  VELOCITY 

V 

XU _ 


Control  leadership  through  advanced  engineering-research 


AIR  BLENDER  SOLVES  DUAL-DUCT 
DISTRIBUTION  PROBLEMS 

Provides  constant  delivered  air  volume, 
needs  no  recalibration  when  you  add  to  system 


WITH  THE  new  Honeywell  Air  Blender  your  clients 
get  the  level  of  comfort  they  want— on  the 
simple  call  of  the  room  thermostat. 

^  TTiey  get  this  easily,  because  the  Honeywell  Air 

Blender  combines  temperature  and  volume  control 
\  in  one  unit. 

;  And  comfort  doesn’t  come  at  the  expense  of  some 

j  other  room.  It  comes  from  the  system.  One  room  no 
longer  "robs”  another  of  comfort. 

:  Besides  providing  constant  delivered  air  volume, 

I  the  Honeywell  Air  Blender  takes  well  to  change.  With 
[  Dial  Air  Balancing  you  can  add  to  the  system  without 


having  to  recalibrate  distribution  points  that  may  be 
scattered  widely— especially  valuable  in  floor  by  floor 
modernization  or  on  new  construction. 

Self-powered,  the  Honeywell  Air  Blender  uses  the 
pressure  of  the  air  it  is  controlling  to  actuate  the 
diaphragm— its  only  moving  part.  Such  simplicity 
makes  possible  long  life  and  trouble-free  performance. 

For  further  information  about  the  Honeywell  High 
Velocity  Air  Blender  and  other  Honeywell  heating 
and  air  conditioning  products,  call  your  local  Honey¬ 
well  office.  Or  write  to  Minneapolis-Honeywell,  Dept. 
HV-8-226  Minneapolis  8,  Minnesota. 


No  room  "robs”  comfort  from  another 


For  the  first  time  in  high  velocity  air  handling  history  you 
can  design  a  system  where  adjustment  in  one  room  doesn’t 
upset  comfort  balance  in  others.  Thus,  in  a  typical  office, 
adjustment  in  area  A  does  not  rob  comfort  from  B  or  C. 
Neither  delivered  air  volume,  nor  the  ratio  of  hot  to  cold  air 
is  affected  in  B  or  C.  This  is  one  of  the  reasons  why  it’s  wise 
to  design  with  the  new  Honeywell  Air  Blender  in  mind. 


The  "new”  look  in  thermostats  that’s 
appearing  on  walls  of  commercial 
buildings  throughout  America.  New 
design  inside  gives  closer  control, 
vastly  superior  performance. 


Only  Honeywell  gives  you  all four— pneu¬ 
matic,  electric,  electronic,  instruments. 


Honeywell 
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Specify  Youngstown  and  secure  these 
7  Points  of  uniform  goodness 


uniform  wall  thick¬ 
ness  and  size 
uniform  strength  and 
toughness 


uniform  duculity 
uniform  lengths 
uniform  threading 
uniform  weldability 


uniform  roundness  and  straightness 
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With  Youngstown  Steel  Pipe  on  the  job 
mson  S  Sessions  plant  gets 

dependable,  life-time  piping  system 

To  keep  pace  with  the  growing  demand  for  their  complete  line 
of  industrial  fasteners,  Lamson  &  Sessions  Co.  are  erecting 
this  new,  beautiful,  highly  functional  plant  on  Cleveland’s 
Tiedeman  Road.  Providing  dependability  and  long  life  for 
the  plant’s  all-important  piping  system  will  be  tons  of  quality 
Youngstown  Steel  Pipe. 

For  years  leading  architects,  as  well  as  progressive  plumbing 
and  heating  contractors,  have  specified  Youngstown  Steel 
Pipe  because  it’s  been  their  guarantee  of  trouble-free  water 
piping  systems. 

Youngstown  Steel  Pipe  is  made  of  only  the  finest  steel  with 
exacting  attention  given  to  all  sizing,  threading  and  finishing 
processes.  Close  quality  control  of  every  step  in  Youngstown’s 
fully  integrated  operations — from  ore  mining  to  finish  thread- 
ing — produces  the  best  pipe  obtainable — anywhere. 

Your  Youngstown  Pipe  Distributor  is  only  a  phone  call  away 
— why  not  contact  him  today? 


BmildiEiK 

OwEier: 

EsKlEieer: 

GenerkI 

CGntrkctor: 


Lamson  Sessions  Company.  Cleveland 
The  Georce  S.  Kider  Company.  Cleveland 
The  Sam  W.  Emerson  Company.  Cleveland 


Plambing  *  The  Smith  ti  Oby  Co..  Cleveland 


THE  YOUNGSTOWN  SHEET  AND  TUOE  COMPANY 

Manufacturers  of  Carbon,  Alloy  and  Yoloy  Steel 
General  Offices  -  Youngstown  1,  Ohio 
District  Sales  Offices  in  Principal  Cities 


Heatinc 

Contractors 


The  Ed  Sweeny  Company.  Cleveland 


Distributor:  Grinnell  Company.  Cleveland 


‘CPU’  COMMERCIAL 
PACKAGE  UNIT 

This  pre-engineered  Dunham-Bush  unit  is  a  complete  air  conditioning  system  housed  in  one 
cabinet.  Each  unit  is  entirety  self-contained  .  .  .  with  evaporator,  compressor,  evaporative 
condenser  and  pump,  fans,  motors,  piping  and  controls  ...  all  pre-engineered  to  provide 
peak  operating  performance  at  minimum  operating  cost.  Installation  requires  only  connection 
of  power  supply  to  control  panel,  connection  of  water  make-up  line  and  necessary  duct  con¬ 
nections.  All  units  are  run  in  and  tested  before  shipment  and  are  shipped  with  a  holding 
charge  of  Freon. 

The  Dunham-Bush  'CPU'  unit  features  patented  high  efficiency  Inner-Fin®  cooling  coils; 
slow  speed  compressors  specially  selected  for  quiet  operation;  and  forced-draft,  blow-through 
type  Inner-Fin  evaporative  condenser.  Available  in  10,  15,  20,  30  and  40  Ton  models. 

Get  complete  details  today.  Contact  the  Dunham-Bush  Sales  Engineer  in  your  area  or 
write  for  'CPU'  catalog. 


Dunham-Bush,  Inc. 


WEST  HARTFORD  lO  •  CONNECTICUT  •  U.  S.  A. 


DUnHfllll-^BUSH 


MICHIGAN  CITY,  INDIANA  •  MARSHALLTOWN.  IOWA  •  RIVERSIDE.  CALIFORNIA  •  UTICA.  NEW  YORK 


HKAT.X.  INC. 
•RKWSTKR.  N.l 


«c.  ffflRifEn 
H.v.  ujiiiiiiyiiii 


SUBSIDIARIES 
DUNHAM.SUSH  (CANADA).  LTD. 

TORONTO.  CANADA  %■ 


THK  DNUNNIN  CO. 
OAINUVIU.I.  OA. 


DUNMAM.BUSH,  LTD. 
LONDON,  tNOLAND 
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From  the  vast  Herman  Nelson  line,  it  was  easy  for  Solar  Air¬ 
craft  Company  to  choose  just  the  right  units,  in  the  right 
capacities,  needed  to  solve  all  heating  problems  at  its  hiljge 
Des  Moines  plant.  Solar,  with  headquarters  at  San  Diego, 
California,  is  a  major  supplier  of  heat  resistant  alloys  to  the 
aircraft  industry.  It  is  typical  of  the  many  top-flight  manufac¬ 
turers  that  look  to  Herman  Nelson  for  precision  performance, 
guaranteed  results  in  heating  and  ventilating. 


Herman  Nelson  Vertical  Unit  Heaters  are  mounted  on  high  ceiling  locations  at 
Solar’s  Des  Moines  Plant  to  direct  warm  air  vertically  downward  or  at  an  angle 
near  loading  docks,  doorways,  other  areas  to  guard  against  heat  loss. 


Architects  &  Engineers-Brooks-Bore,  Des  Moines; 

Mech.  Coatractor-M.  A.  Wolin  Plumbing  fc  Heating,  Des  Moines; 
Gen.  Contractor— The  Weitz  Company,  Inc.,  Des  Moines. 


Herman  Nelson  Industrial  Heaters  are  used  throughout  Solar  Aircraft  Company’s  Des  Moines 
plant  for  basic  heating  needs,  providing  quiet  operation  with  even  heat  distribution  over, 
large  areas.  Units  are  mounted  in  cluster  arrangements  on  various  “pent  house"  locatiofih 


Roll-O-Vent  Air  handling  units  that 
change  their  own  filters  automati¬ 
cally.  Media  loads  .like  a  camera, 
lasts  up  to  a  year.  Catalog  No.  780A. 


Horizontal  Unit  Heater  Available  in 
18  sizes,  designed  for  ceiling  sus¬ 
pension  and  also  to  use  either  steam 
or  hot  water.  Quiet  operation;  com¬ 
pact  design.  Catalog  No.  700. 


Air  Conditioning  Unit  New  type  air- 
conditioning  units  for  low  cost  com¬ 
mercial  and  industrial  applications. 
Delivers  up  to  15,000  cu.  ft.  clean, 
cooled  air  per  min.  Catalog  No.  785. 


P 

Centrifugal  Fan  Available  in  either 
slow  speed  or  non-overloading  types; 
17  wheel  diameters  from  12V4"  to 
73";  8  arrangements  for  direct  or 
belt  drive.  Catalog  No.  850. 


Industrial  Heater  Replaces  ex¬ 
hausted  air,  balances  minus  pres¬ 
sures.  Big  capacity  -  does  the  job 
of  many  smaller,  propeller-type 
units.  Catalog  No.  750. 


Industrial  Exhauster  Exclusive  hub 
assembly  cuts  maintenance  &  re¬ 
placement  costs.  New  impeller  de¬ 
sign;  heavy  duty  shaft  &  bearings. 
Catalog  No.  860. 


Unit  Blower  Years-ahead  features 
in  new  "packaged”  Unit  Blowers. 
Compact,  spacesaving,  easy  to  serv¬ 
ice.  Wide  range  of  unit  sizes.  Cat¬ 
alog  No.  826. 


Finned  Radiation  Available  stee* 
fins  on  steel  tubing  or  aluminum 
fins  on  copper  tubing.  Light-weight, 
suitable  for  exposed  or  concealed 
installation.  Catalog  No.  790. 


Vertical  Unit  Heater  For  hi;;h  ceil¬ 
ing  installations  Discharges  air 
vertically  downward  or  at  angle  to 
vertical  in  various  directions  Steam 
or  hot  water  Catalog  Mo  700 


Heating  &  Ventilating  Unit  Hangs 
on  ■  f  :  ng.  Out  of  the  way  or  mounts 
on  wao  or  Hoor  Qu'i-t  operat-on 
slo-.v  speed  with  cornoleteiy  ntahli- 
'an  se.- t-ons  Catalog  Mo  77S 


needed  from 


heating  and 


AirF 


ilter 


merican 


Company,  Inc. 


294  Central  Avenue,  Louisville  8,  Kentucky 


Console  Heater  16  modeis  -  64  air 
inlet-outiet  arrangements.  Fuiiy- 
recessed,  semi-recessed  or  free¬ 
standing  appiications.  Smartiy  de- 


ProRollor  Fan  Operates  horizontally  ;i 
or  vertically;  belt  or  direct  drive.  « 
Wide  range  of  sizes  in  both  types.  i| 
Capacities  to  36,150  CFM.  Low  op- 


Chrysler  Torque  Flite  Transmission 
Plant,  Kokomo,  Indiana.  Architects  and 
Engineers:  Albert  Kahn  Associated  Arch¬ 
itects  and  Engineers,  Inc.,  Detroit,  Mich¬ 
igan;  Mechanical  Contractor:  Freyn 
Bros.,  Inc.,  Indianapolis,  Indiana. 


OTHER 
AAF  EQUIPMENT 
INSTAUED  AT 
KOKOMO  PLANT 


UNIT  BLOWERS 


VERTICAL 
UNIT  HEATERS 


TYPE  K 
EXHAUSTER 


HORIZONTAL 
UNIT  HEATERS 


AMERclene 
DUST  COLLECTORS 


TYPE  D  ROTO-CLONE 
DUST  COLLECTOR 


lUINOIS 

HEATING  SPECIALTIES 


SELECTED  FOR 


t 


I 


Self-cleaning  filters  supply  1,319,300  cfm 
of  clean  air  to  modern  Kokomo  plant 


Clean  air  for  ventilation  was  a  major  consider¬ 
ation  when  Chrysler  Corporation  planned  its 
huge  new  Torque  Flite  automatic  transmission 
plant  at  Kokomo,  Indiana.  Their  filter  selection 
is  shown  in  the  photograph  above— one  of 
thirty-four  Multi-Duty  installations. 

The  Multi-Duty  is  a  time-tested  clean  air 
veteran.  Continuous,  automatic  cleaning  of  its 
filter  curtain  assures  both  constant  efficiency  and 


uniform  air  delivery,  regardless  of  dust  load. 
Operating  resistance  remains  fixed  when  once 
established  for  a  given  dust  concentration. 
Multi-Duty  requires  no  attention  other  than 
periodic  removal  of  sludge. 

For  complete  product  information  on  the  self¬ 
cleaning  Multi-Duty,  call  your  nearby  American 
Air  Filter  representative  or  write  direct  for 
Bulletin  No.  241-F. 


mencan 


AirF 


AAF  Dust 
Control  Equipment 


liter  — 


IlltnoU 

Hooting  Spocioltlot 


BETTER  AIR  IS  OUR  BUSINESS 


COMPANY,  INC. 


294  Central  Avenue,  Louisville  8,  Kentucky 
American  Air  Filter  of  Canada,  Ltd.,  Montreal,  P.  Q. 


Herman  Nelion 
Unit  Heoteri 


Herman  Nelson 
Unit  Ventilators 


S/nca  1890 


of  St  Louit 


5  Vc^ 

'  ,  I 

Every  Emerson- 
Electric  motor  is 

1*  - 

custom-engineered 

•u  • 

*  -  law 

to  meet  your 

1 

exact  requirements. 

»  ■ 

Eme 

See  your  wholesaler  for 


a^nptrAii* 

IIVIIWIIVII  REFRIGERANTS 

a  complete  line  for  your  every  need! 


genetron  ii  -ORANGE  LABEL 

TRICHLOROMONOFLUOROMETHANE 


For  industrial  and  conunercial  refrigeration  and  air  conditioning 
systems  using  single  or  multi-stage  centrifugal  compressors.  Can 
also  be  used  for  either  direct  or  indirect  expansion-type  systems. 


genetron  113-purple  label 

TRICHLOROTRIFLUOROETHANE 


Used  in  50-ton  and  larger  centrifugal  compressors,  primarily 
for  large  comfort  cooling  systems,  brine  cooling  systems,  and 
other  commercial  and  industrial  air  conditioning  and  refrigera¬ 
tion  systems. 


genetron  12  -WHITE  LABEL 

mCHLORODIFLUOROMETHANE 

genetron  22  -GREEN  LABEL 

MONOCHLORODIFLUOROMETHANE 


Used  in  virtually  all  types  of  refrigeration  and  air  conditioning 
equipment,  large  and  small,  household  and  industrial,  direct  and 
indirect  expansion  systems. 

Typical  units  in  which  “Genetron”  12  and  22  are  used:  refrig¬ 
erators,  freezers,  frozen  food  lockers,  window  air  conditioners, 
home  or  office  console  units,  large  custom-built  units  for  com¬ 
mercial  comfort  or  industrial  processes,  large  store  units,  mobile 
units  for  transportation  equipment,  large  home  units  for  addition 
to  present  hot  air  heating  systems. 


Used  in  centrifugal  and  rotary  compressors  for  commercial,  in¬ 
dustrial  and  household  refrigeration. 


genetron  im.  -BLUE  LABEL 

DICHLOROTETRAFLUOROETHANE 


QUICK  FACTS  on  geiMtron  super-dry  refrigerants 


e  Guaranteed  exceptionally  low  moisture 
content 

e  Non-corrosive  to  standard  equipment 
materials 

e  Nor.-toxic,  non-flammable,  stable,  safe 

e  Critical  and  freezing  points  well  outside 
range  of  operating  uses 

e  Solvent  action  on  oil  helps  prevent 
solidification  or  congealing  of  lubricant 


ALLIED 


e  Freely  interchangeable  and  may  be  mixed 
in  any  proportions  with  comparable  fluorinated 
hydrocarbons  meeting  th4  same  strict  refrig¬ 
erant  specifications 

•  Aid  in  lubricatidn  of  equipment;  generally 
miscible  with  oil 


•  Available  everywhere, 
from  refrigeration  wholesalers 
throughout  the  country 


genetron  department  I'  ^  n 
CHEMICAL  DIVISION 

CHEMICAL  S  DYE  CORPORATION 

40  Roctor  StTMt,  New  Terk  6,  N.  Y. 
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ALCb 


THERMO  VALVES 


2.  Pow«r 
•leniMif  COM 
ond  stainiMt  steel 
diaphragm  olomic 
hydrogen  welded 
into  one  piece. 
Field  tested  for 
over  25  years. 


1.  Field 
proven  super* 
^rges  for  ony 
application— oil 
temperatwe 
ranges— all 
operatfatg 
conditions. 


4.  Exiemol 
equalizer. 
(Internal 
available). 


8.  Simple  cage 
assembly  contains 
only  one  packed 
stem.  Replaceable 
for  quick  servicing, 
hterchangeoble 
for  wide  capacity 
range. 


3.  External 
superheat 
adjustment. 

(bitemal 

ovaflable). 


7,  OuMef 
connexions 
to  match 
distributor 
requirements. 


6.  Tight 
seating- 
stainless  steel 
stem  and  seat. 


t.  Easy  to 
install,  light 
weight  flanges— 
in  widest  variety 
of  body  styles 
and 

connections. 


ENGINEERED  THROUGHOUT  FOR  TROUBLE-FREE  OPERATION! 


Rugged  come-apart  constructions — cor¬ 
rosion-resistant  materials. 

Can  be  mounted  in  any  position. 


Simple,  compact  design  —  only  three 
major  parts — interchangeable  to  pro¬ 
vide  wide  capacity  and  operation 
ranges. 

Easy  to  inspect,  clean  and  service  with¬ 
out  breaking  line  connections — no  spe¬ 
cial  wrenches  or  gauges  required. 


BUY  QUALITY— BUY  ALCO 


NON-ADJUSTABLE,  HERMETICALLY  SEALED  MODELS  ALSO  AVAILABLE 


The  one  complete  line  of  refriger¬ 
ant  controls:  Thermostatic  Expansion 
Valves,  Refrigerant  Distributors,  Sole¬ 
noid  Valves,  Suction  Line  Regulators, 
Flooded  Evaporator  Controls  and 
Reversing  Valves. 


Consumer  approach 

to  design  problem 
,  revealed. 


by 

this 

Fafnir- 

equipped 


Typical  Carrier  Residential 
Weathermaker  Installation 


Just  a  glance  at  this  Residential  Weather- 
maker  will  show  you  how  Carrier  de¬ 
signers  have  catered  to  the  interests  of  the 
consumer.  The  Fafnir  super-quiet,  per¬ 
manently-lubricated  pillow  block  circled 
above  is  a  case  in  point.  Installed  on  con¬ 
denser  units  and  fan,  these  Fafnir  rubber- 
cushioned  units  eliminate  a  troublesome 
servicing  problem  and  operate  whisper- 
quiet.  There  are  six  of  them  on  this 
W  eathermaker. 

By  careful  study  and  research  into  the 
requirements  of  residential  heating  and 
air-conditioning,  Fafnir  has  developed  a 


FAFNIR 

BALL  BEARINGS 


MOST  COMPUTE  LINE  IN  AMERICA 


line  of  bail  bearings  and  ball  bearing  units 
best  suited  to  residential  service.  Conse¬ 
quently  these  units  are  contributing  much 
towards  the  consumer  acceptance  of  air- 
conditioning.  Here  is  a  typical  example  of 
the  Fafnir  "anitude  and  aptitude”  ...  a 
way  of  looking  at  bearing  problems  from 
the  manufacturer’s  viewpoint  and  an  abil¬ 
ity  to  supply  the  right  bearing  for  the 
specific  application.  Perhaps  they  repre¬ 
sent  your  means  of  solving  a  bearing  prob¬ 
lem  e£Fectively  and  economically.  Consult 
your  Fafnir  Bearing  Specialist,  The  Fafnir 
Bearing  Company,  New  Britain,  Conn. 


FAFNIR  RPB  BALL  BEARING  UNIT 

.  .  .  one  of  a  line  of  air<onditioning  ball 
bearings  and  ball  bearing  units.  Features  in¬ 
clude  wide  inner  ring  ball  bearings  with  self¬ 
locking  collar  (easiest  of  all  to  install)  super¬ 
quiet  bearing  construction,  Fafnir  Plya-Seals 
(contact-type),  plus  electric<urrent-conduct- 
ing  rubber  grommets.  Write  for  bulletin. 
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STUDIES  IN  FORCED  HOT  WATEl 
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SUPPLY  MD 
PC  TURN  PISCP\ 


GROUP  3C 
283,360  B.T.U 


0 

© 

/© 
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Complete  design  details 
given  in  B  &  G  Engineer¬ 
ing  Manual. 


GROUP  3B  867,800  BT.U. 


This  installation  employs  a  single  boiler  room  with  two 
boilers  and  a  piping  design  calling  for  continuous  circu¬ 
lation  through  primary  trunk  mains,  divided  into  three 
zones.  Each  of  the  twelve  building  groups  is  served  by 
secondary  Monoflo  mains,  circulated  by  a  secondary 
pump. 

Domestic  water  is  heated  in  tankless  heaters  with 
water  taken  off  a  by-pass  in  the  primary  mains  and 
circulated  by  another  secondary  pump.  - 

This  arrangement,  as  opposed  to  multiple  boiler 


plants,  offers  a  more  efficient  and  economical  layout. 
Maintenance  is  centralized  and  the  need  for  running 
separate  domestic  hot  water  lines  eliminated.  It  also 
permits  local  control  in  each  building  group.  These  con 
siderations,  plus  the  lower  first  cost  of  boilers,  pumps 
and  auxiliary  equipment,  make  the  central  plant  the 
logical  choice. 

Complete  design  details  for  this  installation  are  given 
in  the  B&G  Engineering  Manual.  See  your  local  B&G 
Representative  for  a  copy. 


A  COMPLETE  LINE  OF  EQUIPMENT  FOR  HEATING  AND  COOLING  WITH  WATER 


Monoflo  Fittings 


Water  Heaters 


Flo-Coniral  Valves  Compression  Tanks 


Package 
Liquid 
Coolers 


I 


krif 


32 


AUGUST.  1957,  AIR  CONDITIONING.  HEATING  AND  VENTILATING 


HfATING  SYSTEM  DESIGN 


BEG  75  BRONZE 
BOOSTER  PUMP 


COLO  WATER 

mot  water 

TO  FIXTURES 

BEG  15  COMPRESSION 

TANK 

BEG  12  AIRTROL 


BEG 

“sa’flo-control 

/  VALVE 

r  C\ 


I—--#  TANK  FITTING 

3/4** 

CONTROL  VALVE  ^ 

_  BEG ’'WU**  WATER 

- -  heater 

r  1 

VALVES  I  ^ 


FOR  END  CONNECTIONS 
ADO  THIS  VALVE 


6R0UP  ID 


Typical  secondary  heating  and  domestic  hot  water  supply  station  in  eoch  building  group 


B  &  G  UNIVERSAL  AND  BOOSTER  PUMPS 

•  ••for  QUIET  operation  in  heating  and  cooling  systems 

These  pumps  satisfy  the  most  exacting  requirements  of  circulated  water  systems  for  heating  and 
cooling.  Above  all  they  are  quiet,  vibrationless . . .  the  prime  essential  of  a  circulating  pump.  B&G 
Universal  and  Booster  Pumps  are  distinguished  by  numerous  featiues  which  assure  years  of 
dependable  service.  Among  them  are  the  specially  built  motors,  tested  for  quietness... oversized 
shafts  of  hardened  alloy  steel . . .  long  sleeve  bearings . . .  silent  spring-type  couplers ...  oil  lubrication 
and  leak-proof  mechanical  seals.  These  pumps  are  backed  by  a  manufacturer  equipped  to  give 
assistance  in  any  problem  of  design  or  installation  and  whose  distributors  maintain  adequate 
stocks  to  serve  your  needs. 

The  fact  that  well  over  2,000,000  B&G  Booster  and  Universal  Pumps  are  in  operation  today  is 
ample  evidence  that  their  qviality  has  never  been  challenged. 

For  a  complete  description  of  the  features  which  have  made  these  units  the  preferred  pumps, 
send  for  Bulletins  IA-856  and  HQ-856. 


’'tnfug*!  Pump. 


Evaporators  and 
Candensers 


Bell  a  Gossett 

COMPANY 

Dept.  EX-4,  Morton  Grovo/  Illinois 

CanaJJan  Licensee:  S.  d.  Armstrong  Ltd.,  1400  O’Connor  Dme,  Toronto  16,  OnUtrk 
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Louis  Allis  designed  them  specifically  for  quiet  operation 

When  you  place  an  air-conditioning  unit  in  close 
proximity  to  people,  you  must  avoid  disturbing  noise 
characteristics. 

In  hospitals,  nerve-racking  resonance  is  therapeuti¬ 
cally  harmful.  Even  in  less  demanding  installations 
like  hotels  and  office  buildings,  silence  is  a  prime  speci¬ 
fication  for  those  concerned  with  guest  comfort  or 
increased  worker  efficiency. 

Louis  Allis  motors  are  specifically  designed  for  silent. 


vibrationless  operation.  Housings,  bearings,  end  brackets 
are  all  thoroughly  tested  for  quietness. 

Result?  A  built-in  “hush”,  particularly  welcome  in 
commercial  installations. 

Find  out  more  about  L.  A.  motors.  Contact  your 
nearby  Louis  Allis  District  Office,  or  write  for  our  file- 
size  Reference  Bulletin  1700,  “The  New  L.  A.  Line 
of  Electric  Motors.”  The  Louis  Allis  Company, 
454  East  Stewart  Street,  Milwaukee  1,  Wisconsin. 


LA-ai2 

MAN  U  FACTU  RE  R 


LOUIS  ALLIS 


QF  ELECTRIC  MOTORS  AND  A  D  J  U  S  T  A  B  L  E  -  S  P  E  E  D  DRIVES 
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Low-cost  Temperature  Control  —  by  SARCO 

Self-Powered  and  Electric  Indicating 


Sarco  Temperature  Controllers 
Self-Powered  . . .  Fully  Modulating 

Simple  as  ABC  ...  a  thermostat  with  capillary  tubing  and  a 
valve.  That's  all!  Operated  by  liquid  expansion.  Automatic. 
Self-powered  ...  no  electricity  or  compressed  air  required.  Self- 
contained  ...  no  exposed  mechanism.  Packless  valve  ...  no 
stuffing  box  to  leak  or  stick.  Easy  to  install  by  any  pipefitter. 

Furnished  with  thermostats  suitable  for  any  liquid  or  for 
air  in  dryers,  ovens,  air  ducts,  etc.  Valve  sizes  ,  .  .  V4  to  6". 
Temperature  ranges  to  300°F.  Bulletin  620-2. 


Sarco  Cooling  Controls 
Self-Powered  . . .  Fully  Modulating 

Simple,  compact,  automatic  thermostatic  valve.  Eliminates 
overcooling  and  undercooling.  Saves  water.  Overall  height  of 
size  is  only  17^/10".  Self-powered  .  .  .  requires  no  electrical 
or  compressed  air  hook-up.  Valve  and  bulb  all  in  one  unit.  No 
exposed  mechanism.  Single-seated  packless  valve  .  .  .  not  af¬ 
fected  by  silt  or  scale-forming  minerals. 

Valve  sizes  ...  H  to  1V4".  Temperature  ranges  between  40“ 
and  210’F.  Bulletin  No.  710-B. 


Sarco  Temperature  Controllers 
Self-Powered . . .  Single-Seated,  Tight-Closing 

A  simple,  self-powered  automatic  temperature  con¬ 
troller  with  diaphragm-operated,  pilot-controlled 
valve.  Designed  for  intermittent  service  or  service  in¬ 
volving  long  periods  with  practically  no  call  for  steam. 
Self-powered  by  liquid  expansion  ...  no  electricity 
or  compressed  air  needed.  Packless. 

Valve  sizes  ...  V4  to  3".  Temperature  ranges  to 
300“F.  Bulletin  No.  625-B. 


Sarco  Electric  Temperature  Controllers 
Indicating  Type 

Simple,  inexpensive,  electric-indicating  automatic  temperature 
controller.  Sensitive  enough  to  perform  many  of  the  functions 
of  much  more  elaborate  recorder-controllers,  at  a  fraction  of 
their  cost.  Responds  to  changes  of  ±  V^°F.  Adjustable.  Large, 
easy-to-read  scale  shows  both  actual  and  set  temperatures. 

Temperature  ranges  between  minus  90“  and  plus  OSOT.  Offers 
many  sequence  combinations  such  as  step-heating.  Bulletin 
I025-B. 


Sarcostat  Hydraulic  Motor  Valves 
Electrically  Operated 

For  remote  control  by  hand  or  thermostat.  Open  and  shut  op¬ 
eration.  Can  be  equipped  with  semi-modulating  mechanism. 
Powerful  hydraulic  action  operates  valves  up  to  5"  single- 
seated,  or  8"  double-seated,  at  pressures  up  to  175  psi.  Ruggedly 
constructed  ...  to  withstand  severe  use  without  constant  super¬ 
vision  and  with  minimum  maintenance.  Operates  in  any  position. 

For  direct  connection  to  110  volts  A.  C.,  60  cycle  current. 
Valve  sizes  ...  Vi  to  5"  single-seated;  Vi  to  6"  double-seated. 
Bulletin  1080- A. 


SAMCO  AIK  eilMlNATOK 


/tARCO  Na50*2fN 
(SELF-POWERED 
hEMP  REGULATORy 


SAKCO  rv-/ 
FtOAT-  TNEKMOSTATIC 
STEAM  TKAKS 

ft  stkaikeks 


Typical  applications;  Shell  and  tube 
heat  exchangers;  condensers,  oil  storage 
tanks,  dryers,  etc. 


Typical  applications:  compressors, 
small  engines,  water-cooled  bearings,  con¬ 
densers,  dry  cleaning  stills,  etc. 


Typical  applications:  plating  tanks, 
processing  vats,  kettles,  chemical  tanks, 
etc. 


UNDIVIDED 

RESPONSIBILITY 

From  one  "Complete  Line” 
source. . .  sarco-sarcotherm 
...  for  temperature  control¬ 
lers,  steam  traps  and  other 
heating  specialties. 


Write  for  Bulletins  to  —  Sarco  Co.,  Inc.,  Empire  State  Bldg.,  New  York  1 ,  N.Y. 
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A  HALF  CENTURY  OF  BOILER  MANUFACTURING  EXPERIENCE 
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The 
Boiler 
that's 
on  a  diet 


an 


BOILER  ENGINEERING  &  SUPPLY  COMPANY,  INC. 

7  Manavon  Street,  Phoenixville,  Pa. 
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(Left)  Series  F  Continental  Automatic  Boiler, 
with  modulating  control.  Other  models  from  20 
to  SOO  hp,  with  on-off  or  modulating  controls, 
burn  oil  and/or  gas.  For  steam  heating  or 
proceu  work  at  pressures  from  15  to  250 
pounds,  or  for  hot  water  heating  at  low  or  high 
temperatures. 


Every  Continental  Automatic  Boiler 
is  on  a  strict  reducing  diet.  That’s 
because  it’s  specifically  designed  to 
consume  less  fuel  ...  to  give  you 
more  steam  at  lower  cost. 


design  assures  uniform  flow  of 
combustion  gases  through  all 
return  tubes. 


Free,  rapid  water  circulation 
improves  heat  transfer  . .  .  keeps 
heating  surfaces  clean. 


Heres  why  Continental  Automatic 
Boilers  can  cut  fuel  consumption  up 
to  one-third  over  outdated  steam 
generators: 

•  Continental’s  “Spinning  Gas” 
technique  thoroughly  mixes  air 
and  atomized  fuel,  gives  maxi¬ 
mum  radiant  heat  transfer. 


Every  Continental  Automatic  Boiler 
—  in  sizes  from  20  to  500  hp  —  has  a 
guaranteed  efficiency  of  more  than 
80%.  As  an  engineered  product,  all  its 
parts  function  smoothly  together  .  .  . 
give  quiet,  low-cost  operation  .  .  . 
vibration-free  performance.  For  more 
details,  send  for  Bulletin  BE-3. 


•  Simple,  practical  two-pass 


Buffalo  "PC"  horizontal  suspended  cabinet  has  conditioned  air  for  close  quality  control  at  a  precision 
ball  bearing  plant.  Requires  little  attention,  no  floor  space.  Buffalo  "VPC”  vertical  floor  mounted 
cabinet  at  ri^t  with  back  cover  removed. 


'BUFFALO"  AIR  CONDITIONING  CABINETS  GIVE  YOU  UNEQUALLED 
EASE  OF  INSTALLATION,  SPACE  ECONOMY  AND  DEPENDABILITY 


Whether  your  plans  call  for  a  suspended  central  conditioning  cabinet  or 
a  floor  unit,  "Buffalo”  design  works  for  you  all  the  way: 

SIMPLIFIED  "KNOCK-DOWN”  CONSTRUCTION  not  only  per¬ 
mits  ease  in  moving  thru  standard  building  openings  but  simplifies 
maintenance  —  permits  ordering  "custom”  units  (with  or  without  coils, 
or  as  "heat  now  —  air  condition  later”  units)  in  a  compact  "package”. 

SATISFACTION  IN  USE,  thanks  to  "Q”  Factor*  engineering  and 
constmction  as  shown  at  right.  "PC”  Cabinets  are  serving  dependably  in 
leading  hospitals,  office  buildings,  plants  and  schools.  Write  for  Bulletin 
AC-120  for  details  on  these  practical,  reliable  units. 


*The  "Q”  Factor  —  the  built-in  Quality  which  provides 
trouble-jree  satisfaction  and  long  life. 


BUFFALO,  N.Y. 

Canadian  Blower  &  Forge  Co.,  Ltd.,  Kitchener,  OnL 


AIR  CLEANING  AIR  TEMPERING  INDUCED  DRAFT  EXHAUSTING  FORCED  DRAFT  COOLING  HEATING  PRESSURE  RIOWING 


Now!  Simplify  desig 
with  Trane  factory  j 


FOR  YOUR  LAROIR  JOiS.  The  Tranb  CenTraVac  is  the  industry’s 
first  hermetic  centrifugal  —  and  the  best!  Needs  no  special  hasM, 
no  field  alignment,  l^tall  anywhere  from  basement  to  roof. 
Automaticafly  supplies  just  the  refrigeration  needed,  modulating 
down  to  10%  of  capacity,  even  lower.  Units  of  50  to  1500  tons. 


1  ...simplify  installation 
jf  pre-assembled  units ! 


For  refrigeration  or  air  handling,  turn 
to  one  source  for  package  equipment  for  any 
size  job  .. .  units  from  3  to  1500  tons 

You  save  design  and  engineering  time —  together,  to  work  together!  Responsibility 

and  give  your  customer  satisfaction,  too  is  centralized  in  one  reliable  source, 
-when  you  specify  Trane  factory  pre-  whether  it’s  a  huge  cooling-heating 

assembled,  factory-tested  equipment!  No  system  for  a  multi-room  building-or  a 

matter  what  the  tonnage  is,  Trane  has  self-contained  unit  for  a  shop  or  office- 

the  refrigeration  and  air  handling  equip-  specify  Trane  all  the  way  for  simplified 

ment  to  do  an  outstanding  job-with  no  j^sign . . .  simplified  instaUation . . .  lasting 

complex  installation  problems;  equipment  customer  satisfaction!  Ask  your  nearby 

that  insures  “performance  as  specified"  Trane  Sales  Office  about  the  complete 

Trane  pre-assembled  components  are  Trane  lines  for  1957 — or  write  Trane, 

matched  components — designed  and  built  La  Crosse,  Wisconsin. 

COMPLETE  REFRIGERATION  PACKAGE!  The  f'oT  auy  air  Condition j  turn  to 

Trane  Cold  Generator  will  handle  refrigeration 
jobs  from  10  to  150  tons.  Built  with  Trane 
dependability  through  and  through,  it  has  4-step 

compressor  modulation  for  lower  power  consump-  I  I  I  H  I 

tion,  higher  efficiency.  Complete  factory  pre-  ■  I  ■ 

assembly  includes  automatic  control  panel  that  III 

eliminates  much  complicated  on-the-job  wiring,  *  ■■■■■■ 

insures  proper  operation  when  installed.  Remem-  manufacturing  inginiirs  of 

ber,  when  you  specify  .  .  .  the  Trane  Cold  AIR  conditioning,  hiating,  vintilating 

Generator  is  a  comolete  refrieeration  oackaae!  10  AND  HIAT  TRANSriR  IQUIPMINT 


COMPLETE  REFRIGERATION  PACKAGE!  The 

Trane  Cold  Generator  will  handle  refrigeration 
jobs  from  10  to  150  tons.  Built  with  Trane 
dependability  through  and  through,  it  has  4-step 
compressor  modulation  for  lower  power  consump¬ 
tion,  higher  efficiency.  Complete  factory  pre¬ 
assembly  includes  automatic  control  panel  that 
eliminates  much  complicated  on-the-job  wiring, 
insures  proper  operation  when  installed.  Remem¬ 
ber,  when  you  specify  .  .  .  the  Trane  Cold 
Generator  is  a  complete  refrigeration  package!  10 
sizes  firom  10  to  150  tons. 


sil 


INIWIDUAL  ROOM  UNITS.  UniTrane  air  conditioners  solve  difficult  TRANI  RICIPROCATING  COMPRiSSORS  stay  young  years  longer,  insure 
desi^  and  remodelling  problems.  Sdect  compact  floor  models  (illustrated  lasting  client  satisfaction!  Dependable  mmti-step  capacity  control 

in  FaU'^oil  type);  space-savi^  ceiling  models;  or  concealed  types  for  a  reduces  starting  and  stopping.  Designed  for  ea^  installation,  easy 

‘buflt-in”  appearance.  Induction  units  as  well  as  fan-coil  models  provide  service — more  dependable  operation.  Capacities  &om  10  to  75  tons; 

for  filtering  cul  the  air — not  just  primary  air.  duplex  units  to  150  tons. 


PHttburgh  Superfine  U  applied  to  Rheem  Heater  panels.  Superfine  cuts  standby  heat 
loss,  increases  heater  effidency  far  above  the  80%  required  by  gas  and  oil  companies. 

Plant  Manager  Gordon  Cheasley  reports  that  Superfine  saves  production  time  and 
shipping  costs,  is  safer  to  work  with  than  previous  insulating  material. 
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“Thanks  to  Pittsburgh  Superfine, 

Rheem  heaters  have  the  best  insulation  in  the  industry!” 


says  Mr.  Gordon  L.  Cheasley,  Plant  Manager,  home  products  division 

RHEEM  MANUFACTURING  COMPANY,  NEW  CASTLE,  DELAWARE 


’The  use  of  Pittsburgh  Superfine  helps  Rheem  five  ways  in  the 
production  of  our  heaters,”  reports  Mr.  Cheasley, 


1.  Low  hecrt  lots — incroosod  officiency.  ’’Pittsburgh  Superfine 
cuts  the  standby  loss  of  heat  in  our  units  and  has  increased 
their  efl&ciency  to  far  above  the  80%  required  for  approval 
by  gas  and  oil  companies.” 


4.  Safer  lo  work  with.  "The  insulation  material  we  previously 
used  caused  employees  discomfort  and  skin  irritation  due  to 
glass  particles  working  loose.  Superfine’s  superior  quality 
eliminated  this,  ended  complaints  and  raised  employee  morale.” 


2.  Constant  resiliency.  ”We  ship  several  models  disassembled 
in  cartons.  Superfine  is  compressed  for  packing;  yet  after  a 
year’s  compression  time,  Superfine  'bounces’  right  back  to 
its  original  thickness.” 


5.  Lower  shipping  costs.  ’’Lightweight  Superfine  saves  us  10  lbs. 
in  total  weight  shipped  per  carton  of  panels  ...  an  important 
cost-saving  factor.” 


Faster  production.  "Superfine’s  lightweight  factor  saves 
handling  time.  Cutting  is  done  quickly  and  easily.  One  man 
can  cut,  place  insulation  on  eight  panels  per  unit,  and  pack 
25  units  a  day  for  shipping.” 


Have  you  tried  Superfine? 

Pittsburgh  Superfine  is  ideal  for  all  types  of  heat  and  cold  in¬ 
sulation,  and  for  sound  deadening,  too.  Get  the  complete 
Superfine  story  from  your  local  PPG  Sales  Office,  or  write 
Pittsburgh  Plate  Glass  Company,  Fiber  Glass  Dividon,  One  Gateway 
Center,  Pittsburgh  22,  Penna, 


FinSIURGH  SUPERFINE  IS  A  PRODUCT  OF  THE  FIBER  GLASS  DIVISION  OF  PinSBURGH  PLATE  GLASS  COMPANY 

Sales  Offices  are  located  in  the  following  cities:  Charlotte,  Chicago,  Cincinnati,  Cleveland,  Detroit,  Houston,  Los  Angeles,  New  York,  Philadelphia,  Pittsburgh  and  St.  Louis 


PAINTS  •  GLASS  •  CHEMICALS 


BRUSHES  •  PLASTICS 
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FIELD  BAROMETRIC  DRAFT  CONTROLS 


increase  the  efficiency  of  induced-draft  installations 


r  -  \iai  1 


A 


FIELD  TYPE  "M"  Barometric  Draft  Con¬ 
trol  for  coal  or  oil,  sizes  up  to  32". 


F  !LD  DRAFT 

lAtOMETRIC  INDUCER 

DtAFT  CONTROL-^ _  _ , 


BOILER  CHIMNEY, 


Fitld  Barometric  Draft  Control  installed 
in  connection  with  a  draft  inducer  pre- 
vttils  fuel  waste  caused  by  wide  varia¬ 
tions  in  draft. 


J 


FIELD  TYPE  "MG"  Barometric  Draft 
Control  for  gas  or  cil-gas,  sizes  up  to  32". 


When  a  draft  inducer  is  used,  to  assist  a  faulty  chimney, 
or  to  permit  modem,  low-stack  construction,  a  Field  Baro¬ 
metric  Draft  Control  should  also  be  installed.  In  such  an 
installation,  the  inducer  can  be  set  to  meet  maximum,  “high- 
fire”  draft  needs  without  risk  of  excessive  draft.  Whenever 
the  draft  requirement  is  less  than  the  draft  inducer  setting, 
the  Field  Control  automatically  reduces  the  draft.  Here  is 
why  the  Field  Draft  Control  can  make  an  important  con¬ 
tribution  to  efficiency  at  all  firing  rates : 

1  -  During  “off -fire”  periods,  even  the  natural  draft  present 

may  be  excessive.  Field  reduces  the  draft,  prevents 
rapid  cooling  of  the  boiler. 

2  —  During  “low-fire”  periods,  the  artificially  induced  draft 

may  be  greater  than  needed  to  vent  a  relatively  small 
volume  of  gases.  Field  regulation  prevents  the  loss  of 
high  temperature  gases. 

3  -  During  “high-fire”  periods  the  Field  Control  compensates 

for  continuously  variable  factors  affecting  draft.  For 
example : 

Changes  in  line  voltage,  effecting  blower  speed,  change 
the  volume  of  gases  handled  and  thereby  affect  the  draft. 

Changes  in  resistance  caused  by  the  accumulation  of 
fiy  ash  or  soot  in  boiler  and  breeching  cause  changes 
in  the  draft  needed. 

Changes  in  wind  and  outside  temperature,  effecting 
natural  draft,  cause  variations  in  the  artificial  draft 
needed. 

Where  a  number  of  boilers  are  discharging  into  a  com¬ 
mon  stack,  the  need  for  draft  will  vary  as  firing  rates 
vary.  Draft  required  with  all  boilers  on  “high-fire”  may 
be  excessive  when  one  or  more  boilers  cut  out. 

A  Field  Barometric  Draft  Control,  sensitive  to  the 
slightest  change  in  pressure,  corrects  for  any  variation,  hold¬ 
ing  draft  to  the  required  setting.  Write  us  for  technical  data. 
Field  Draft  Controls  are  available  in  sizes  up  to  32  inches 
for  oil,  gas,  coal  and  oil-gas  installations. 


FIELD  CONTROL  DIVISION 

of  H.  D.  Conkey  &  Company,  Mendota,  Illinois 

AFFILIATES: 

Conco  Building  Products,  Inc.  •  Brick,  Tils,  Stone  —  Conco  Materials  Handling  Div.  •  Cranes,  Hoists 


Represented  in  Canada  by  Ontor  Limited,  12  Leswyn  Road  Toronto  10,  Ont.,  Canada 


WAONER  ELECTRIC  M  CTO  R  8  . .  .TH  e' C  H  O  I  C  E  OF  LEADERS  IN  INDUSTRY 


Standard  resilient  mounted  Wagner  Motors, 
up  through  5  hp,  can  be  used  for  special 
applications  where  extremely  quiet  oper¬ 
ation  is  demanded.  Sleeve  or  ball  bearings. 


H57.7 


BRANCHES  AND  DISTRIBUTORS  IN  ALL  PRINCIPAL  CITIfl 

Waiii£r£kdlric  Gnporation 

6463  Plyiaoeth  Ave.,  St.  Leal*  14.  Me..  (J.  S.  A. 


National  Home  Office  of  the  Allstate  Insurance  Company, 

Wagner  Molars  help  B  &  G  Pumps  meet 
Iheir  toughest  test... QUIET  OPERATION! 


ance  Company  home  office.  These  quiet-type  motors 
are  known  for  smooth  balance  and  quiet  operation. 

Perhaps  you  have  a  specialized  motor  application . . . 
if  so,  remember,  there’s  a  Wagner  motor  to  fit  every 
need  ...  a  complete  line  for  all  current  specifications 
with  a  wide  variety  of  enclosure  types  and  mountings. 

Your  nearby  Wagner  engineer  can  help  you  select  the 
right  motor  to  meet  your  specifications.  Call  the 
nearest  of  our  32  branch  offices  or  write  us. 


Circulating  pumps  used  in  hot  water  heating  systems 
must  be  silent — vibrationless  in  operation,  since  they 
are  the  connecting  links  between  the  boiler  room  and 
the  structure  itself.  A  prime  requirement  for  quiet 
pump  operation  is  an  electric  motor  that  operates 
almost  silently,  yet  has  plenty  of  stamina  to  hold  up 
under  years  of  hard,  steady  operation. 


That’s  why  Bell  &  Gossett  Company  used  Wagner 
Motors  on  the  Universal  Pumps  in  the  Allstate  Insur¬ 
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ILG  Type  BC  AIRFOIL  CENTRIFUGAL  FANS  deliver  more  air  at  j 
lower  sound  level.  Airfoil  blade  design  increases  fan  efficiency  | 
by  eliminating  eddy  currents,  reducing  shock  loss.  Because  of  I 
this,  you  can  frequently  specify  and  use  a  smaller  unit,  saving  | 
money  and  space.  Heavy  duty,  all  aluminum  construction  meets  I 
NAFM  Class  I.  II  and  III  requirements  up  to  9"  static  pressure 
without  price  penalty.  Direct-connected  motors,  designed  specifi¬ 
cally  for  fan  use,  assure  long  life  and  trouble-free  operation. 
Belted  type  also  available.  NAFM  label  certifies  ratings  in  ac¬ 
cordance  with  approved  test  codes. 


Th»  Man  from  llg  can  help  you  plan  for  efficient  ventilation  at  lowest  final  cost. 

Talk  your  ventilation  problems  over  with  The  Man  from  llg. 

II.G  ELKCTRIC  VENTILATING  CO. 

2851  N.  Pulaski  Road,  Chicago  41,  Illinois  •  Offices  in  56  Principal  Cities 


S«n<l  For  N«w  Catalog  on  llg  Typo  BC  Airfoil  Conirlfugal  Fana 

Fully  describes  advantages  and  exclusive  engineering  features  .  .  .  complete 
ordering  information,  general  engineering  data.  32  pages.  Request  Catalog  §251. 
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Design  Simplicity 

-HARTZELl 

roof  ventilators 
means... 


volumes  of  heat,  smoke  and  fumes  quick^ 
and  efficiently  because  simplified  desip 
reduces  obstructions  to  air  fiow.  Ther^i 
no  maze  of  interior  braces  and  supp<^ 
And  all  Hartzell  roof  ventilators  are  tested 
for  performance  in  accordance  wifii 
Standard  Test  Codes  of  the  Amerioi 
Society  of  Heating  and  Air  Conditionini 
Engineers. 

LOW  INITIAL  COST  . . . 

Elimination  of  complications  of  design  and 
construction  produce  savings  in  prodofr 
tion  costs  which  are  passed  along  to  yoa 
Hartzell  design  simplicity  means  that 
Hartzell  roof  ventilators  can  offer  t<y 
quality  construction  for  long  life  and  d^ 
pendable  service  at  a  price  much  low« 
than  that  of  more  complex  designs. 

MINIMUM  MAINTENANCE  . . . 

By  minimizing  the  number  of  movinj 
parts  Hartzell  reduces  the  number  o 
things  that  can  go  wrong.  Lids  on  vertica 
discharge  models  are  mounted  on  corro 
sion  resistant  brass  rods  which  turn  oa 
heavy  Micarta  plastic  bearings  which  re 
quire  no  lubrication  . . .  won’t  stick,  wcm’t 
rust.  Fan  motors  are  ball-bearing  type, 
conser\'atively  rated  for  continuous  per* 
formance.  Under  normal  operating  c<mdi- 


HARHELL  VERTIJET  —  Windbond  formed  from  20 
gaugo  galvoniiod  stool,  boto  from  14  gaugo  zinc- 
grip  cootod  stool.  Fan  ring  is  intogral  part  of  baso 
shoot.  Two  somicircular  galvanizod  lids  at  baso  of 
windband  opon  automatically  whon  fan  goos  on, 
closo  woathor-tight  whon  it  goos  off.  Throat  sizos 
from  18"  to  60" 


tions,  the  only  maintenance  requL^ 
be  periodic  motor  lubrication. 

Write  today,  or  ask  your  nearby  Hartzell 
field  engineer  for  a  copy  of  the  free 
Bulletin  A-112A.  It  contains  all  the  spe¬ 
cifications  for  the  two  roof  ventilators 
pictured,  as  well  as  for  HartzelVs  Airjet, 
Rotary  and  Penthouse  roof  ventilators. 


HARTZELL  REVERSIBLE  ROOF  VENTILATOR— Ono  unit 
doos  tho  job  of  two  convontional  ono-way  vontila- 
tors.  This  unit  movos  air  in  oithor  diroction  with  oqual 
officioncy;  you  convort  from  intako  to  oxhaust  at  tho 
flick  of  a  switch.  Throat  sizos  from  28"  to  44". 


Why  You  Can  Count  on  Hartzell  Air- 
Moving  Equipment  for  Long  Life,  Rugged 
Reliability  and  Minimum  Maintenance 

Hartzell  fans  and  blowers  are  engineered  and  built 
for  the  exacting  requirements  of  tough  industrial 
service.  There’s  no  compromise  with  quality  for 
the  sake  of  shaving  a  few  dollars  on  price.  Hartzell 
fans  are  designed  for  the  industrial  buyer  who  is 
willing  to  pay  for  long  life,  dependable  service 
and  low  maintenance. 


PROPELLER  FAN  CO. 

Div.  of  Costl*  Hills  Corp. 

203  Thomas  Blvd.  *  Piqua,  Ohio 


ENGINEERING  OFFICES 
IN  PRINCIFAl  CITIES 


They  concentrate  best  when  temperature  is  right 


EC(^OMICAl  PNEUMATIC  CONTIKH 


LIMITEM  Th«rmo*tat  hat  a 
callbrotad  dial,  ad{uttabl* 
(•ntitivity  and  uniqu* 
supply  and  axhoust  valv* 
which  •limlnotM  waste  of 
compressed  air. 


Nwers  PNEUMATIC 
iMneestots  maintain 
•St  temperatures  con- 
llairity.  Ihey  need  no 
deiiy  checking  or  re* 
•dMing. 


PACKLESS  Control  Valve 


Engineered  QUALITY  System 
of  Unit  Ventilator  Control 
provides  utmost  COMFORT  at  lowest  cost  for  upkeep 


Make  sure  Teachers  and  Pupils  in  your  new  school  enjoy  healthful  comfort 
assured  by  Powers  control.  It  meets  the  most  important  requirement  for 
classroom  comfort-accurate  control  of  unit  ventilator  discharge  temperature. 

Powers  LIMITEM  Airstream  Thermostat  is  the  most  accurate  instrument 
made  for  low  limit  control  of  unit  ventilators.  Precise  direct  control  holds 
temperature  constant  at  the  point  desired  without  alternate  drafts  of  hot  or 
cold  air.  It  needs  no  auxiliary  devices. 


Powers  PACKLESS  Control  Valve  gives  better  control  due  to  reduced  valve 
stem  friction,  eliminates  steam  or  water  leakage  and  banishes  packing 
maintenance.  Powers  correct  sizing  of  valves  helps  insure  good  control. 

POWERSTROKE  Damper  Motor  is  compact,  easy  to  install  and  maintain. 
Hesitation  spring  provides  valve -damper  sequence  control  .  .  .  |f  you  are 
planning  a  new  school  ask  your  architect  or  engineer  to  include  a  Powers 
engineered  QUALITY  system  of  control.  You’ll  insure  utmost  comfort  at 
lowest  upkeep  cost. 


POWERSTROKE  Meter 


rOWEIt$  IIMITEM  THEIMOSTAT 


UNfl 

WAIVE 


UNIT  HIATIN6  EUMENT 


For  further  information  contact  our  nearest  office 

THE  POWERS  REGULATOR  COMPANY 


SKOKIE,  ILLINOIs|Oj0^e8  in  chief  cities  in  U,S.A,,  Canada  and  Mexico 
65  years  of  Automatic  Temperature  and  Humidity  Control 
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AMERICAN  BLOWER  AIR  CONDITIONING 


Two  350-ton  American  Blower  Tonracs  supply  chilled  water  for  the  entire  Sheraton  air-conditioning  system. 


Tonraci-heart  of  the  air-conditioning  system 
in  Philadelphia’s  new  Sheraton  Hotel 

To  help  extend  a  traditional  Sheraton  welcome  to  trav¬ 
elers  in  the  City  of  Brotherly  Love,  engineers,  builders 
and  mechanical  contractors  selected  two  American  Blower 
Tonrac  Centrifugal  Refrigerating  Machines  to  supply 
the  air-conditioning  system  in  the  new  Sheraton  Hotel. 

They  chose  Tonracs  on  the  basis  of  their  high  capacity; 
their  quiet,  vibration-free  operation;  and  American 
Blower’s  engineering  know-how  and  reputation  as  a 
leader  in  the  air-handling  and  air-conditioning  field.  The 
Tonracs  supply  all  the  chilled  water  for  1,000  individual 
American-Standard  Remotaire  room  units  that  air- 
condition  5,700,000  cubic  feet  of  space. 

When  your  client’s  plans  call  for  air  conditioning  — 
call  our  nearest  branch  office  for  invaluable  product 
information.  American  Blower  Division  of  American- 
Standard,  Detroit  32,  Michigan.  In  Canada:  Canadian 
Sirocco  products,  Windsor,  Ontario. 

Architacts:  Parry,  Shaw,  Hapburn  &  Daan 
Buildin9  Consulting  Enginears:  Slocum  &  Fullar 

Cradits  Buildars:  AAcCloikay  &  Co. 

Mechanical  Contractors:  Ambrose-Augusterfar  Cofpw 

QUALITY  PROTECTS  YOUR  INVESTMENT.  .  .  QUALITY  IS  AVAILABLE  AT  NO  EXTRA  COST 
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The  22-story  Sheraton  Hotel,  Philadelphia. 
Tonracs,  installed  on  the  fourth  floor,  operate 
so  quietly  that  guests  on  adjoining  floors  never 
hear  a  sound. 


AMERICAN  BLOWER 

Division  of  AMiRiCAN-ci^tattdavd 


SPORLAN 


SPORLAN  I 

can  offer  you 
Catch-Alls, 
Solenoid  Valves, 
Thermostatic 
Expansion  Valves, 
Refrigerant 
Distributors, , 


Level  Master 
Control, 
as  a 

perfectly  matched 
team 


Right 

Down  the  Line 
Peak  Performance 


for  Peak  Performance  on  every  job! 


ST.  LOUIS  17.  MO. 


EXPORT  DEPT.  AD.  AURIEMA,  INC.,  85  BROAD  ST.,  NEW  YORK  4,  N.  Y. 
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Space-saver  UNICON,  os  illustrated, 
serves  a  60-Ton  air  conditioning  system, 
yet  takes  but  70  sq.  ft.  of  roof  space. 


UNICON  is  a  remote-type  air-cooled 
condenser  that  requires  no  water. 
KRAMER  UNICON  can  be  used  with 
any  size  compressor,  REGARDLESS  of 
horsepower.  Any  size  refrigeration 
or  qir  conditioning  system  can  be 
air-cooled  with  UNICON, 
REGARDLESS  of  tonnage.  UNICON 
requires  less  horsepower,  less  piping, 
is  easier  to  install  and  costs  less. 
KRAMER  UNICON  performs  best  — 
even  in  semi-tropical  climates. 


KrameR 

UNICON 


GETS  BIGGER  and 


There  is  only  one  answer  to  large 
capacity  condenser  problems  — 
the  KRAMER  UNICON.  Every  day 
more  engineers  plan  larger  tonnage 
installations  —  50,  1 00  and  even  — 
800  tons.  And  every  day  UNICONS 
are  shipped  to  all  parts  of  the 
world  for  giant-sized  installations. 

No  other  air-cooled  condenser  can 
match  the  long,  successful  record  of 
UNICON,  backed  by  thousands  of  ^ 
applications  since  1937  —  in  the  ^ 
widest  range  of  tonnages  and  climatic  ^ 
conditions.  Your  condensing  problems 
can  be  best  answered  by  use  of 
the  best  —  the  KRAMER  UNICON, 


Piping  that  helps 


Between  the  two 


toe  compressors  at 
<n  State  Plaxa. 


♦"TUBE-TURN”  and  ’tt 


Res.  U.S.  Pat.  Off. 


AIR  CONDITIOHING 


PAY  OFF 


•  Air  conditioning  has  become  a  giant 
industry  because  it  provides  valuable  user 
benejits . . .  more  customers,  increased  work¬ 
ing  efficiency,  greater  profit. 

Tube  Turns  is  proud  to  be  associated 
with  this  growing  business,  giving  it 
assistance  in  piping  engineering  and  sup¬ 
plying  the  top-quality,  welded  -  piping 
fittings  essential  for  dependable  air  condi¬ 
tioning  systems. 

More  than  12,000  Tube-Turn*  products 
are  available  from  your  nearby  Tube 
Turns’  Distributor  for  all  your  needs  in 
welded  piping  of  all  kinds. 


AIR  CONDITIONED.  Buildings  alone  for  the 
new  Garden  State  Plaza  Shopping  Center  at 
Paramus,  N.  J.,  cover  10  acres.  Two  2250-ton  com¬ 
pressors  provide  for  the  air  conditioning  system. 
All  welded  piping  with  Tube-Turn  fittings  ranges 
from  Vi"  to  18"  diameter.  Architect-Engineer: 
Abbott,  Merkt  &  Co.;  General  Contrartor:  Joseph 
L.  Muscarelle;  Mechanical  Contractor:  Frank  A. 
McBride  Co. 


The  Leading  Manufacturer  of  Welding  Fittings  and  Flanges 


LOUISVILLE  1, 
KENTUCKY 


TUBE  TURNS 

A  Division  of  Notional  Cylinder  Gas  Company 

IISTIICT  OFFICES:  Nsw  Ysrk  •  Philsdtlyliis  •  Pillsb«r|h  •  Cbicsi*  •  Dstrsil  •  AlUsla  •  Nsw  OrUoas  •  Haastaa  •  Midlsad 
Dallas  •  Talsa  •  Kassas  City  •  Daavar  •  Las  Aafalas  •  Saa  Fraacisca  •  Saallla 
la  Caaada:  Taba  Taras  af  Caaada,  U4.,  Ridialaws,  Oataria  •  Taraata,  Oalarla  •  Idotaataa,  Albarta 


TUtE-tUtM 


w«i<rw9  m\t^*  t 


Why  it  pays  to  specify  TUBE^TURN  Fittings  for 

AIR  CONDITIONING  PIPING 


ELIMINATES  GUESSWORK.  Workers 
know  they  are  getting  the  proper  fittings  as 
called  for  on  the  blueprint  because  Tube- 
Turn  fittings  are  completely  and  perma¬ 
nently  identified  as  to  dimensions,  schedule 
and  material. 


FASTER  INSTALLATION.  Rigid  imp 
tion  and  quality  control  insure  al^ 
uniformity  of  Tube-Turn  produas...is 
size,  circularity  and  wail  thickness.  Abo 
Cooling  tower  for  Bergen -Mall  Shopp 
Center,  Paramus,  N.  J.  Photos  counesy  Fa 
A.  McBride,  Paterson,  N.  J.,  mechani 
contractors. 


FOR  SOUND  ENOINEERING.You  can  specify 
Tube-Turn*  Fittings  and  Flanges  and  know 
you’ll  get  the  right  product,  without  compromise. 
For  example,  you  can  get  TuBE-TURN  wrought 
iron  fittings  such  as  used  for  these  condenser  water 
lines  in  State  Capitol  Building,  Harrisburg,  Pa. 
Contractors:  Riggs  Distler  &  Co.,  Inc. 


CUT  RED  TAPE.  Tube  Turns’  line  includes 
more  than  12,000  standard  welding  fittings  and 
flanges.  All  are  available  promptly  from  your 
nearby  Tube  Turns’  Distributor.  You  can  fill  all 
your  needs  with  one  order  to  save  purchasing 
manhours.  Photo  courtesy  Mcjunkin  Corporation, 
Charleston,  W.  Va. 


Ay^ilsbte  now  hom  yont  neotby  WBB  TORUS' 

DISTRICT  OFFICES: 


New  York  Dallas 

Philadelphia  Midland 

Pittsburgh  Tulsa 

Chicago  Kansas  City 

Detroit  Denver 

Atlanta  Los  Angeles 

New  Orleans  San  Francisco 
Houston  Seottle 

In  Canada:  Tube  Turns  ot  Conoda 
Limited,  Ridgetown,  Ontario  • 
Toronto,  Ont.*  Edmonton,  Alberto 

♦"Tube-Turn”  and  *11* 
Reg.  U.S.Pat.Off. 


TUBE  TURNS,  Dept.  B-5 

224  East  Broadway,  Louisville  1,  Kentucky 


Company  Name 


Company  Address _ 

City _ 

Your  Name _ 


Zone^ 


.State. 


YUBE  TURNS 

LOUISVILLE  1,  KENTUCKY 

A  DIVISION  OF  NATIONAL  CYLINDER  GAS  COMPANY 


L 


Position 


important  reasons 
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for  you 


kaged  units 


•  Big  package  units  are  line  assembled— 
does  away  with  expense  of  field  labor. 
Assures  a  BALANCED  SYSTEM. 

•  Packaged  units  are  easier  to  install- 
take  up  less  space. 

•  Cuts  down  installation  problems  and 
maintenance  costs. 


up  to  too  ton* 


With  all  controls  in  single  panel  box  for  easier  access  and 
greater  protection!  Four  step  capacity  control— unloaded 
starting  available.  Particularly  desirable  where  year  round 
conditioning  of  multiple  individual  rooms  is  required. 


cOUa^^ 


remember.. 


REMEMBER,  every  Curtis  unit  is 
backed  by  a  solid  103  years  of  ex¬ 
perience  and  skill  Curtis  offers  a 


complete  line  of  air  conditioning 
equipment— nationally  advertised  to 
help  you  sell. 


MANUFACTURING  COMPANY 

REFRIGERATION  DIVISION 
1999  Klenlen  Ave.  St.  Louis  20,  Mo. 


J»w  Curtis  Packaged,  Air 
Air  Conditioning 
U<it$.  3  thru  I'/i  tons.  Resi- 
Maliil  and  commercial 
■Mutions. 


Condensing  Units  up  to  100 
tons.  F-12  or  F'22. 


Air  Handling  Units,  Cooling  Towers  and 
Evaporative  Condensers  to  match. 


I 


Float  and 
Thermostatle  Trap 


MARSH  HEATING  EQUIPMENT  CO*  So/m  offilicrt*  of  Ja<.  P.  Manh  Corporation 
0*pt.  U,  Skoklo*  in.  Morsli  lastnMMit  t  Volvo  Co.  (Coooto)  lid.,  S407  MSrd  St.,  Edoiootoo,  Alborto 

Manufacturers  of  gauges,  thermostatic  regulating  valves.  Solenoid  valves,  heating  specialties 


F 


PANS 


irs  NEW 

irS  DIFFERENT 


DETROIT’S 

V-600 

COMBINATION 
GAS  VALVE 
for 

CENTRAL 

HEATING 


^  Ar  Here  is  a  completely  new  concept  in  gas  vah» 

design.  A  design  that  incorporates  a  gas  valv^ 
pressure  regulator  and  safety  pilot  in  a  sion 
W  compaa  and  completely  integrated  unit.  A  relidll 
combination  valve  which  will  simplify  installatifl 
and  maintenance  and  save  you  money.  a 


CHECK  THESE 

V-600  ADVANTAGES 

UNIQUE  DESIGN 

GOOD  FOR  ALL  GASES 

DEPENDABLE 

SAFE  LIGHTING 

v'  ECONOMICAL  TO  APPLY 

AVAILABLE  FOR  100%  SHUT-OFF 

LARGE  CAPACITY 

.  .  .  UP  TO  300,000  B.T.U.  PER  HOUR 

For  complete  information,  write  Detroit  Controls  Division,  5900  Trumbull  Avenue,  Detroit  8,  Michigan. 


Quality  Proteas  Your  Investment**  AMERiCAN-e$»tattdard  Quality  Is  Available  At  No  Extra  Cost. 

DETROIT  CONTROLS 


5900  Trumbull  Avenue 
Detroit  8,  Mich. 


DiviSiOl  of  AMERiCAN-i^taitdaifd 


Your 
vital  1 
He  SI 
rial-: 
shape 
house 
upon 

Whet 

steel 

back 

quant 

suppl 

and  i 


CMtAu  napTMWUlim:  RiULWAY  AND  ENQMECRINa  EKCULTKt  LTD.,  Mutrul,  Ttrants,  Winalpti 
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He’s  truly  “at  home”  with  your  prob¬ 
lem,  regardless  of  its  size. 

Your  local  warehouse  distributor  is 
indeed  the  strongest  link  between  the 
mill  and  you— an  indispensable  sup¬ 
ply  source.  And  he’s  never  any  farther 
away  than  your  telephone. 


Your  local  steel  distributor  plays  a 
vital  role  in  your  production  picture. 
He  supplies  that  all-important  mate¬ 
rial-steel— in  any  amount,  size,  or 
shape,  from  his  well-stocked  ware¬ 
house.  And  he  delivers  immediately 
upon  demand! 


Whether  you  need  a  small  quantity  of 
steel  to  wind  up  a  job  without  going 
hack  to  the  mill— or  a  medium-size 
quantity  to  supplement  your  present 
supply— your  distributor  is  capable 
and  instantly  ready  to  fill  any  need. 


Call  him  for  any  quantity  of  Weirkote 
zinc-coated  sheets— Weirzin  electro¬ 
lytic  zinc-coated  sheets— or  hot  or 
cold  rolled  sheets.  You’ll  be  surprised 
at  the  scope  of  the  services  he  offers 
you  .  .  .  courteously  and  punctually. 


COMPANY 

WEIRTON,  WEST  VIRGINIA 
o  division  of 
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predict  and  deliver 
air  patterns  like  this... 


36"  X  4"  MA  GRILLE 
500  CFM 


AIR  DISTRIBUTION  ALONG  VERTICAL  SECTION  THROUGH 
CENTER  OF  BARBER-COLMAN  UNI-FLO  GRILLE 


Double-Deflection  Grille 


Double-Deflection  Grille 


Precision  distribution  of  conditioned  air  from  sidewall  grilles  is 
no  problem  when  you  specify  Uni-Flo.  Uni-Flo  Grilles  are  t 
sidewall  diffusers,  designed  to  give  adjustable  air  pattern  a 
rapid  diffusion  without  air  stream  drop  or  excessive  air  motion. 
Laboratory-tested,  field-proved  performance  data  permit  the 
engineer  to  create  required  conditions  without  guessing.  Variety 
of  types  available.  For  complete  details,  call  your  nearby  Barber- 
G)lman  Field  Office,  or  write  .  .  . 

Barber-Colman  Company 

Dept.  T,  1102  Rock  Street,  Rockford,  Illinois 

Field  Offices  in  principai  cities 
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Presenting. . . 

the  HAIVIMOND 

heavy-duty 

/ 

bronze  v(dve  line 


Novv  the  HAMMOND  line  includes  a  broad  selection  of  heavy-duty 
;  ronze  valves  .  .  .  produced  to  the  same  high  quality  standards 
■'  .It  have  made  hammond  one  of  the  leading  manufacturers  of 
:cmestic  plumbing  and  heating  valves.  Each  hammond  heavy-duty 
..live  IS  fully  tested  and  meets  Federal  specifications.  Each  is 
■lacked  by  Hammond's  46  years  of  experience  making  bronze  valves 
■  ciusively.  Specify  hammond  whenever  you  need  a  heavy-duty 
pronze  gate,  globe,  angle  or  check  valve.  Write  for  our  condensed 
atalog  No.  146  and  comparable  valve  chart.  Hammond  Brass 
.Vorks,  Hammond,  Indiana. 


Some  typical  hammond  high-pressure  valves 


H13  Composition  disc 
IMN  with  union  bon- 

5^  md  slip-on  typo 

tehoWor.TolMIbs. 

tfstoim. 


O 


#412  Brass  disc  re¬ 
grinding  globe  with 
union  bonnet.  To  300 
lbs.  of  steam. 


#610  Quick  opening 
gate  valve  with  cam- 
operated  solid  wedge 
disc.  To  125  lbs.  of 
steam. 


#619  N.R.S.  gate  valve 
with  solid  wedge  disc. 
To  150  lbs.  of  steam. 


Available  at  your  local  distributor  now 


HAMMOND  BritjeKOTE®  BRONZE  VALVES 


VALVE  TIPS 


Ivantages  of  External  Pilots 
Automatic  Regulating  Valves 


Spence  Type  ED  Pressure  Regulator 


here  again  inspection  is  easy.  If  there’s 
dirt  in  the  steam  line,  it  may  clog  fte 
bleed  port  or  restriction  orifices.  In 
the  Spence  design  these  can  be  in- 


“Maintenance-free,  trouble-free,  in- 
stall-and-forget.”  They’re  all  pretty 
phrases,  but  every  engineer  knows 
from  experience  they  don’t  apply  to 
regulating  valves.  Any  valve  designed 
to  control  temperatures  or  pressures 
within  tight  limits  can  be  affected  by 
dirt  or  other  foreign  matter  in  steam 
lines. 

One  advantage  of  the  external  pilot 
mounting  shown  above  is  simplified 
maintenance.  Trouble  shooting  is 
faster,  downtime  is  reduced,  and  tem¬ 
pers  don’t  take  such  a  beating.  Here’s 
why: 

.  If  trouble  develops,  it’s  easy  to  find 
out  if  it’s  in  the  pilot  or  the  main 
valve.  Just  remove  the  tubing  bend  at 
A.  A  simple  test,  without  any  instru¬ 


ments  or  other  equipment,  shows 
where  the  trouble  is. 

If  the  trouble  is  in  the  pilot,  you 
can  remove  it  by  disconnecting  the 
unions  at  B.  There’s  no  need  to  take 
the  main  valve  out  of  the  line. 

The  quickest  way  to  get  the  regula¬ 
tor  functioning  again  is  to  install  a 
spare  pilot.  This  is  easy  —  and  in  the 
Spence  design  it’s  not  exp>ensive  to 
carry  spare  pilots.  Spence  pilots  fit  all 
sizes  of  Spence  main  valves.  There’s 
no  need  to  stock  an  expensive  inven¬ 
tory  of  pilots  for  each  main  valve  size. 

In  the  enlarged  sectional  drawing 
above,  you  can  see  how  the  strainer, 
seat  and  disc  of  the  pilot  are  readily 
accessible  by  removing  the  blind  flange. 

If  the  trouble  is  in  the  main  valve. 


SPENCE  ENGINEERING  COMPANY,  DiC. 
Walden,  New  York 


NOVELONT^^w^sf-^ 

Now— Better  Products  at  Lower  Prices 
because  Novelty  has  broken  the 
Life-Quality-Price  barrier  with 
'"'"--C^oyelon  Linings. 

NoveltylTa»-c£UTi^ed  its  fifty  years  of 
building  unfired  prgS8ure..v^sels  and  storage 
tanks— with  ten  years  of  develepuiga 
complete  line  of  Novelon  Linings  tosbtv©~>,,,„^^^ 
the  corrosion  problems  of  most  known 
fluids  or  chemicals. 

This^ables  us  to  offer  the  highest  Quality 
vessels^^s»gi^g  the  longest  possible 
life— at  thelbwegt  possible  price. 


5: 


Hkh-a-way  air 
conditioner  is 
mounted  above 


DEPENDABLE  PEFRIGERATION  SINCE  188? 


256  Luxury  Apartments  near 
Dallas  Equipped  with 


The  Woodlane  Apartments  comprise  18 
buildings,  covering  four  city  blocks.  Built  and 
operated  by  Corrigan  Properties,  Inc.,  they 
ofFer  year-'round  air  conditioning,  among 
other  attractions;  people  wait  for  a  chance 
to  rent  them. 

.  Beatty  Engineering  Co.,  Frick  Air  Condi¬ 
tioning  Contractors  in  Dallas,  designed  and 
installed  the  year-round  -system.  Four  Frick 
"ECLIPSE"  compressors  furnish  400  tons  of 
refrigeration.  Both  the  owners  and  occupants 
are  much  pleased  with  results. 

You,  too,  will  be  pleased  with  Frick  equip¬ 
ment — ^whether  for  air  conditioning,  ice  mak¬ 
ing,  quick  freezing  or  other  refrigerating 
work.  Get  bulletins  and  estimates  now:  write 


Building  housing  refrigerating  sysfem  has  cooling 
tower,  with  fans,  on  roof 


Frick  "ECUFSi"  compressors  cooling  256  Woodlane 
Apartments 


How  ANEMOSTAT 
Air  Diffusers  help  make  movies 


A  carefully  designed  air  conditioning  system 
enables  Production  Center,  Inc.  to  make  movies  at 
top  speed  during  the  hot  summer  months.  In 
fact,  production  has  been  increased  by  three  to 
four  times,  according  to  Center  estimates. 

Anemostat  Air  Diffusers  help  do  this  vital  job. 

They  draftlessly  diffuse  20,000  cubic  feet  of  cooled 
air  per  minute  pushed  by  giant  fans  through  the 
soundproofed  ducts.  The  two  main  studios  have  32 
vertical  ducts,  ranging  in  diameter  from  18  to 
24  inches;  of  these,  24  are  telescopic  and  can  be 
raised  or  lowered  to  suit  requirements.  The 
conditioned  air,  efficiently  distributed  by  Anemostat 
Air  Diffusers,  offsets  the  heat  from  the  tremendous 
wattage  of  the  lights  needed  for  film-making. 

Movie-viewing,  as  well  as  movie-making,  is  aided 
by  Anemostat  Air  Diffusers.  They  are  installed  in 
hundreds  of  theatres  throughout  the  country. 
Anemostat  Air  Diffusers  also  provide  true  draftless 
comfort  and  uniform  air  distribution  in  schools, 
hospitals,  banks  and  practically  all  types  of 
commercial  and  industrial  buildings. 


One  of  three  completely  air  conditioned  sound 
stages  at  Production  Center,  Inc.  in  New  York  Gty. 


Note  the  Anemostat  Air  Diffusers 
installed  on  the  telescopic  ducts. 


m 


Joseph  B.  Klein,  Architect 

Robert  Glenn,  Inc.,  General  Contractor 

Wolff  &  Munier,  Inc., 

Mechanical  Contractors 


\ 

\ 


% 


For  complete  data,  tvrite  for  your 
copy  of  the  neiv  Anemostat  Selection 
Manual  No.  60  to  Anemostat 
Corporation  of  America,  10  E.  39th 
Street,  New  York  16,  N.  Y, 


/ 


LRIES 


Every  Building 
Needs 

Sound  Traps 


AiRCOUSTAT  silences  all  noise  of  all 


IHl-IAMO-l  LINl 


frequencies  traveling  through  ductwork 


Eliminate  disturbance,  distraction  and  irritation  ance  of  particular  applications^  If  Aircoustat 
caused  by  noises  escaping  from  one  area  to  an*  fits  geometrically,  it  fits  acoustically, 
other  through  ductwork.  Aircoustat  saves  you  space.  Its  greater  effec- 

Install  Aircoustat  Sound  Traps.  Aircoustat  tiveness  permits  smaller -sized  ducting  It 
eliminates  guesswork,  wasted  space  and  unneces-  eliminates  bulky  mufflers, 
sary  expense  of  duct  lining.  You  can  guarantee  For  more  details,  write  to  Koppers  Com- 
your  client  trouble-free  performance.  You  can  pany,  Inc.,  Industrial  Sound  Control  Dept., 
estimate  with  complete  confidence  the  perform-  6308  Scott  Street,  Baltimore  3,  Md. 


INDUSTRIAL  SOUND  CONTROL 

ingiifmnd  Products  Sold  with  Servif 
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LADIES 

ROOM 


INTAK 


COMMON  DUCT 


CEILINC. 

FANS 


f  AN 


KOPPERS 


Every  time  you  specify  Ingersoll-Rand 
Motorpumps  as  an  integral  part  of  an 
air  conditioning  system,  you're  not  only 
adding  a  strong  sales  point,  you're  also 
saving  yourself  time  and  trouble  in 
costly  call-backs. 

Air  conditioning  contractors  know  that 
Ingersoll-Rand  Motorpumps — designed 
specifically  for  air  conditioning — have 
the  rugged  construction  and  modern 
features  that  mean  continuous  trouble- 
free  service.  In  addition,  you  get  easier, 
faster  installation  because  compact 
Motorpumps  require  less  space  and 
will  operate  efficiently  in  any  position. 

Get  the  complete  story  by  writing  today 
for  the  latest  literature  on  Ingersoll- 
Rand  Motorpumps  for  Air  Conditioning. 
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ARCHITECTSt  Harriton-Abromovitz  and  John  B.  Palerkin  •  GENERAL  CONTRACTORi  Turner  Con¬ 
struction  Company,  New  York,  New  York  *  PLUMBING  CONTRACTOR:  Eugene  Duklouer,  Inc., 
215  E.  3B  Street,  New  York,  New  York  •  MECHANICAL  ENGINEERS:  Joros,  Bourn  and  Bolles, 
415  Lexington  Avenue,  New  York,  New  York  •  PHOTO:  Wurts  Brothers,  15  East  40th  Street, 
New  York,  New  York 


The  whole  story  of  a  modern  skyscraper  is  not  limited  to  striking 
architecture  and  gleaming  exterior.  Of  equal  importance  is  the  equipment 
within  the  building  that  provides  for  comfort  of  the  occupants  and 
efficiency  of  the  building  operation. 

In  fine  buildings  everywhere,  like  New  York’s  Socony  Mobil  Building,  the 
Chicago  Pump  Company  “FLUSH  KLEEN”®  Sewage  Ejector  is  standard 
equipment  because  it  is  the  only  true  clog  proof  ejector.  More  than  12,000 
have  been  installed  and  not  one  has  clogged. 

In  the  “FLUSH  KLEEN”®  Sewage  Ejector  only  liquid  reaches  the  pump 
impeller.  There  is  no  contact  between  the  ejector’s  working  parts 
and  coarse  sewage  material. 

This  is  why  the  Chicago  Pump  Company  “FLUSH  KLEEN”®  Sewage 
Ejector  has  an  unequalled  record  of  clog  proof  performance  and  is  preferred 
throughout  the  building  industry. 


THE 

‘INSIDE* 


STORY  IS 
IMPORTANT 
TOO! 


ntilK  1 


AUGUST.  1957.  AIR  CONDITIONING,  HEATI 


FOR  USE  UP  TO  125  PSi 
Every  single  one 
TESTED  AT  150  PSI! 

Can  be  furnished  with 
INTEGRAL  MANUAL  AIR  VENTS 

All  patterns  also  available  in  sweat-type. 


Thread  Type 
Angle  Union  Pattern 


Thread  Type 
Straightway  Union 
Pattern 


Check  other  Sarco  features  that  save  installation  headaches 
. . .  assure  top  heating  performance . . .  save  you  money 


Yes,  these  Sarco  fittings  are  really  tings.  Their  use  avoids  the  headaches 
husky  .  .  .  made  of  heavy  brass,  of  and  costly  time  waste  when  a  system 

highest  commercial  quality.  They  has  to  be  drained  to  release  air. 

won’t  crack  when  you  put  a  wrench 
on  them  ...  as  lighter  fittings  often 
do.  Won’t  cause  delays  .  .  .  waste 
high-cost  time.  Will  save  you  money 
in  the  end. 

Mora  accurate  heat  distribution  is  as¬ 
sured  by  the  solid  segment  stem  of 
Sarco  Balancing  Fittings  (see  cross- 
section  diagram,  right).  Insures  linear 
straight  line  flow,  not  obtainable  with 
the  usual  butterfly  stems. 

integral  manual  air  vents  can  be  fur¬ 
nished  with  Sarco  Balancing  Fit- 


Sarco  Balancing  Fittings  are  made 
in  thread  and  sweat  types;  all  pat¬ 
terns.  Also  available  .  .  .  complete 
quality  lines  ot  access  boxes  for  bal¬ 
ancing  fittings;  valves;  air  elimina^ 
tors.  Ask  lor  bulletins. 


Straightway  Screwed  Pattern 


For  undivided  responsibility  on  your 
installations,  specify  and  order  from 
one  “Complete  Line”  source  .  .  . 
SARCO-SARCOTHERM.  Sarcotherm 
Controls,  Inc.,  Empire  State  Bldg., 
New  York  l.N.Y. 


CLOSED 
TO  FLOW 


Solid  segment  stem  which 
Insures  linear  straight  flow 


AN  AFFILIATE  OF  SARCO  CO.,  INC. 

Products  you  can  rest  your  reputation  on 


Weather 
Compensated 
Control  Systems 


Float- 

Thermostatic 

Traps 


Radiator 
Valves  •  Traps 


Strainers 


Water 

Blenders 


Air 

Eliminators 


Self-Operated 
Temp.  Reg. 
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This  new  VACUUM  HEATING  PUMP 

IS  SIZED  TO  ACTUAL 
JOB  REQUIREMENTS 


No  longer  is  it  necessary  for  the  Engineer  to  accept  a  vacuum  heating 
pump  with  air  and  water  capacities  based  inflexibly  upon  square  feet  of 
equivalent  direct  radiation.  With  the  flexible  Nash  CSM  he  can  provide  for 
proper  air  capacity  in  accordance  with  his  judgment  and  experience.  For 
the  individual  capacities  of  the  separate  pumps  on  the  CSM  may  be  varied 
within  a  wide  range,  without  buying  an  oversize  receiver  and  oversize 
water  pumps. 

These  pumps  possess  many  other  features  which  permit  a  more  efficient 
utilization  of  fuel  and  minimum  use  of  electric  power.  Low,  low,  returns 
reduce  installation  costs  and  usually  eliminate  putting  the  pump  in  a  pit. 
Simplicity  and  efficient  operation  reduce  supervision  and  maintenance 
costs.  Information  regarding  this  new  heating  pump  development  is  avail¬ 
able  immediately  upon  request. 


Increased  air  capacity 
induces  rapid  system 
response  without 
wasteful  overheating. 

Separate  air  and 
water  pumps  individually 
selected  to  meet  actual 
job  requirements. 

1^  Control  system 

that  operates  individual 
pumps  only  when  needed. 

Flexibility 

permitting  addition  of 
radiation  without  changing 
basic  pump  installation. 

Low,  low, 

return  line  connection. 


ENGINEERING  GOMPANT 

438  WILSON,  SO.  NORWALK,  CONS. 
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t  Summer  Cooling  for  Greenhouses 


ROBERT  S.  ASH 

International  Metal  Products  Company,  Phoenix,  Ariz. 


One  of  the  problems  encountered  in  greenhouses  is  that 
of  excessive  temperature  during  the  summer  months.  The 
high  intensity  of  solar  radiation  which  is  transmitted 
through  the  glass,  produces  heat  loads  which  cannot  be 
completely  dispersed  by  natural  ventilation.  According 
to  data  compiled  by  the  U.  S.  Department  of  Agriculture 
in  1949,  there  were  187,324,139  sq  ft  under  glass  —  a 
sizable  market  in  need  of  cooling. 

PROPER  regulation  of  greenhouse  temperatures  dur- 
ing  the  summer  is  essential  for  developing  high 
quality  crops.  Temperature  affects  plant  growth  because 
it  influences  the  processes  which  occur  within  the  plant. 
The  question  of  cost  is  important,  for  a  commercial 
greenhouse  must  be  economical.  The  grower  normally 
operates  on  the  basis  of  a  large  turnover  with  uncertain 
margins  of  profit. 

There  is  fortunately  an  economical  technique  for 
obtaining  drastic  relief  from  summer  heat.  Temperature 
and  relative  humidity  can  be  controlled  in  the  presence 
of  strong  radiation  with  a  reasonable  degree  of  precision 
by  employing  the  simple  principle  of  evaporative  cool¬ 
ing,  a  form  of  air  conditioning  based  upon  the  evapora¬ 
tion  of  water.  If  a  continuous  quantity  of  air  at  a  high 
dry  bulb  temperature  and  a  low  dew  point  temperature 
(the  temperature  to  which  the  air  must  be  lowered  to 
obtain  100%  relative  humidity  or  cause  water  to  con¬ 
dense  from  the  air)  is  passed  through  a  wetted  pad,  the 
air  leaving  the  wetted  pad  will  be  saturated  (100%  rela¬ 
tive  humidity)  and  will  be  lowered  to  the  wet  bulb  tem¬ 


perature  of  the  air,  assuming  the  process  is  100% 
efficient.  The  heat  required  for  the  evaporation  of  the 
water  is  removed  from  the  air  by  cooling  the  air  from 
the  entering  dry  bulb  temperature  to  the  leaving  satu¬ 
rated  condition  or  wet  bulb  temperature. 

Advantages  of  Cooling 

A  properly  sized  and  installed  evaporative  cooling 
system  will  reduce  greenhouse  temperatures  10  to  15 
degrees  or  more  below  outside  temperature  in  summer 
without  supplemental  shading  of  the  greenhouse  glass. 
Even  under  the  best  conditions  for  natural  ventilation, 
when  the  air  is  moving  at  a  rate  equivalent  to  one  com¬ 
plete  air  change  each  minute,  temperatures  cannot  be 
held  down  to  a  satisfactory  level  and  will  range  between 
5  and  15  deg  above  outside  temperature.  Evaporative 
cooling  improves  and  increases  crop  production  while 
reducing  labor  and  material  costs  for  eight  basic  reasons: 

1.  Lowers  summer  temperatures  15  to  30  deg. 

2.  Eliminates  stagnant  greenhouse  air 

3.  Improves  humidity  conditions 

4.  Reduces  plant  watering  needs 

5.  Provides  cooler  and  more  comfortable  working  con¬ 
ditions 

6.  Eliminates  shading  except  for  light  control 

7.  Reduces  insect  and  disease  infestations 

8.  Keeps  plants  on  schedule 

Figure  1  shows  one  house  in  a  range  of  commercial 
orchid  houses  located  in  Phoenix,  Arizona.  Each  house 
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55' -3'' 


Cooler  ■  (2)  3000  cfm  each. 
Duct  opening  -  14"xl7" 


Fig.  I.  Cooling  system  I  ' 
for  a  greenhouse.  I T; 
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cooled  by  two  package  evaporative  coolers  contains  ap¬ 
proximately  1200  Cattleya,  Dendrobium  and  Sypripe- 
dium  orchids.  The  coolers  deliver  a  total  of  4960  cfm 
per  house  which  represents  a  2.8  minute  air  change. 
Glass  is  coated  with  Garland  shading  compound  to  reduce 
light  intensity  to  1500-2000  foot-candles.  The  grower 
found  through  previous  experience  that  a  high  relative 
humidity  is  as  important  in  the  successful  cultivation  of 
orchids  as  maintaining  temperature  around  90  deg.  A 
simple  hose  type  spray  system  was  installed  to  provide 
supplementary  humidity  on  hot  dry  days  and  this  is 
controlled  by  a  humidistat  set  at  50%  relative  humidity. 
Larger  size  coolers  could  have  been  employed  to  maintain 
the  required  relative  humidity  at  a  somewhat  lower  tem¬ 
perature,  but  this  would  have  resulted  in  a  cooling  system 
three  times  as  large  as  the  one  used  with  correspondingly 
higher  initial  and  operating  costs.  This  installation 
brings  attention  to  the  advantage  of  combining  coolers 
with  sprays  where  the  design  conditions  call  for  high 
relative  humidity  and  outside  temperature  and  humidity 
are  such  that  to  achieve  this  end  would  result  in  over¬ 
sized  coolers.  With  outside  conditions  of  106  deg  and 
23%  relative  humidity,  the  house  is  maintained  at  90 
deg  and  71%  relative  humidity.  (Coolers  are  controlled 
by  thermostat  set  at  85  deg). 


Sizing  the  System 

The  most  important  design  consideration  is  sizing  the 
evaporative  cooling  system  for  the  local  climate.  The 
customary  rule  of  thumb  is  to  figure  on  the  basis  of  one 
air  change  per  minute.  Take  length  of  house  times  width 
times  7  feet  (an  arbitrary  height).  Example:  A  green¬ 
house  is  30  ft  wide  by  100  ft  long;  30  ft  times  100  ft 
equals  3000  sq  ft.  This  times  7  (height)  gives  21,000 
cubic  feet  of  air  to  be  moved.  In  figuring  cubic  feet  for 
cooling,  only  a  height  of  7  ft  up  from  the  ground  is  con¬ 
sidered,  for  air  above  that  is  not  cooled.  To  provide  one 
air  change  per  minute  to  a  height  of  7  ft  would  require 
a  cooling  system  capable  of  moving  21,000  cfm.  Like 
all  rules  of  thumb,  there  are  many  exceptions  and  a  one 
minute  air  change  may  either  be  insufficient  or  more 


than  is  needed  which  means  unnecessary  investment  in 
cooling  equipment.  Cooling  systems  for  greenhouses  can 
be  sized  with  a  fair  degree  of  accuracy.  The  most  im¬ 
portant  problem  to  be  solved  in  the  design  of  air  cooling 
systems  for  greenhouses  is  the  calculation  of  solar  heat 
as  this  is  the  principal  cooling  load  on  a  greenhouse. 


I 


Solar  Energy 

At  the  edge  of  the  earth’s  atmosphere  there  are  about 
430  Btu  per  sq  ft  per  hour  of  sun  energy  and  when  it 
reaches  sea  level  at  about  noon  in  the  temperate  zone, 
this  will  be  roughly  200  Btu  per  sq  ft  per  hour.  As  solar 
radiation  passes  through  the  earth’s  atmosphere  some  of 
its  energy  is  absorbed,  especially  by  the  ozone  and  water 
vapor  present  in  the  atmosphere.  For  sunshine  passing 
directly  through  the  atmosphere  to  fall  vertically  upon 
the  earth’s  surface,  this  absorption  amounts  to  about 
15%  of  the  energy  but  for  sunshine  falling  obliquely  on 
the  earth’s  surface,  and  thus  passing  through  greater 
thickness  of  atmosphere,  the  percentage  absorption  is 
much  greater.  At  the  extremes  of  the  day  and  at  high 
latitudes,  this  greater  absorption  in  the  atmosphere,  as 
well  as  the  low  angle  of  incidence,  greatly  reduces  the 
intensity  of  solar  radiation.  The  depletion  is  greatly 
increased  by  impurities  in  the  air,  such  as  dust  and 
smoke  and  by  high  water  content.  It  is  greatly  increased, 
of  course,  when  atmospheric  water  condenses  to  form 
clouds.  In  places  where  there  is  much  cloud,  smoke 
or  dust,  the  actual  incidence  of  solar  radiation  must 
be  less  than  might  otherwise  be  expected.  Figure  2 
is  a  map  of  the  United  States  showing  isothermal  lines 
of  solar  radiation.  These  are  lines  of  average  solar  heat 
and  are  not  peak  loads.  Temporary  rises  in  temperature 
inside  a  greenhouse  can  be  tolerated.  An  occasional  rise 
above  design  conditions  will  occur  but  is  not  likely  to 
cause  damage. 

Fortunately  not  all  of  the  solar  radiation  which  reaches 
the  inside  of  the  greenhouse  becomes  a  cooling  load. 
Solar  radiation  is  transformed  into  (1)  heat  of  evapora¬ 
tion,  (2)  chemical  energy  and  (3)  sensible  heat.  Process 
2  (photo  synthesis)  does  not  amount  to  more  than  about 
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1_SUGGESTED  SUMMER  DESIGN  DRY  AND 
WET  BULB  TEMPERATURES* 


TABLE 


State 


City 


DB 


WB 


Missouri  (continued) 


State 

City 

DB 

WB 

Kansas  City . 

96 

73 

■ 

— 

— 

St.  Joseph  . 

94 

76 

92 

76 

95 

73 

Alsbama  -  - 

Birmingham  . 

95 

75 

Springfield  . 

95 

73 

. .  94 

76 

93 

63 

Montgomery  . 

95 

76 

Great  Falls . 

92 

61 

. ..  102 

71 

93 

60 

Arizona  . 

Prescott  . 

. .  93 

60 

Missoula  . 

92 

61 

Tucson  . 

. . .  98 

67 

Nebraska  . 

.  .  Grand  Island . 

95 

72 

94 

59 

95 

73 

Yuma  . 

. ..  105 

70 

North  Platte  . 

96 

70 

.  .  Fort  Smith  . 

. . .  97 

75 

Omaha  . 

95 

74 

Little  Rock . 

. .  .  96 

75 

Scottsbiuff  . 

95 

66 

. . .  .  93 

78 

Eike  . 

94 

60 

_  ,.r 

. . .  97 

67 

101 

63 

Burbank  . 

.  .  .  94 

66 

Reno  . 

93 

58 

96 

68 

93 

72 

Oakland  . 

. . .  93 

63 

New  Jersey  . . 

.  .  .  Newark  . 

93 

75 

. . .  97 

65 

94 

61 

Sacramento  . 

.. .  95 

67 

Sante  Fe . 

92 

59 

Sandberg  . 

.  .  .  92 

63 

New  York  . 

.  .  .  Albany  . 

93 

73 

Santa  Marla  . 

...  102 

64 

Binghamton  . 

91 

75 

r  1  -1  - 

. . .  93 

57 

92 

70 

Denver  . 

.. .  93 

59 

New  York  City  . 

93 

72 

Grand  Junction  . 

. .  .  94 

60 

New  York  City  (airports) .  . 

93 

73 

Pueblo  . 

.  . .  94 

62 

Rochester  . 

92 

72 

^  .  1 • •  .  .X 

. .  .  93 

74 

92 

73 

. .  .  93 

74 

92 

72 

Dist.  of  Columbia .  . 

. . .  Washington  . 

...  94 

73 

Charlotte  . 

94 

74 

Florida  . 

. . .  Daytona  Beach  . 

...  92 

78 

Greensboro  . 

93 

73 

Fort  Myers . 

...  91 

77 

Raleigh  . 

94 

74 

Jacksonville  . 

...  94 

76 

Wilmington  . 

91 

78 

Miami  . 

...  91 

77 

Winston-Salem  . 

93 

73 

Orlando  . 

, . . .  92 

77 

North  Dakota  . 

.  .  Bismarck  . 

94 

70 

. . . .  93 

77 

93 

72 

Tallahassee . 

. . . .  93 

76 

Ohio . 

.  .  .  Akron  . 

92 

71 

Tampa  . . 

....  91 

76 

Cincinnati  . 

92 

72 

West  Palm  Beach  ... 

. . . .  92 

78 

Cleveland  . 

93 

72 

Georgia  . 

. . .  Albany  . 

. .. .  95 

76 

Columbus . 

93 

73 

Atlanta  . 

. . . .  94 

74 

Dayton  . 

93 

73 

Augusta  . 

. . . .  94 

76 

Toledo  . 

93 

73 

Macon  . 

. .. .  95 

75 

Youngstown  . 

92 

71 

Savannah  . 

. . .  .  95 

76 

Oklahoma  . 

,  . . .  Oklahoma  City  . 

93 

74 

Valdosta  . 

. . . .  95 

77 

Tulsa  . 

96 

75 

. . .  .  94 

63 

92 

66 

Pocatello  . 

....  93 

59 

Medford  . 

93 

67 

i  Illinois  . 

. . .  .  Chicago  . 

.  . . .  94 

74 

Pendleton . 

95 

63 

. . . .  93 

74 

93 

68 

Springfield  . 

. . . .  94 

74 

Salem  . 

92 

66 

. . . .  95 

74 

93 

74 

Fort  Wayne . 

. . . .  93 

73 

Harrisburg  . 

92 

72 

Indianapolis . 

. . . .  93 

73 

Philadelphia . 

93 

75 

South  Bend  . 

. . . .  92 

74 

Pittsburgh  . 

92 

71 

Terre  Haute . 

....  93 

73 

Williamsport  . 

93 

73 

Iowa  . 

. . . .  Des  Moines  . 

. . . .  93 

74 

Rhode  Island  . . . . 

.  . .  .  Providence  . 

93 

73 

94 

75 

93 

78 

Sioux  City  . 

....  94 

74 

Columbia  . 

95 

75 

Kansas  . 

....  97 

69 

94 

72 

Goodland  . 

....  96 

66 

South  Dakota  . . . . 

.  . .  .  Huron  . 

94 

72 

Topeka  . 

....  96 

74 

Rapid  City . 

94 

67 

Wichita  . 

.. . .  97 

72 

Sioux  Falls  . 

93 

72 

Kentucky  . 

. . . .  Lexington  . 

....  94 

73 

Tennessee  . 

....  Bristol  . 

92 

73 

Louisville  . 

....  94 

74 

Chattanooga  . 

95 

74 

Louisiana  . 

93 

76 

94 

73 

Lake  Charles  . 

....  93 

76 

Memphis  . 

96 

76 

New  Orleans  . 

....  92 

77 

Nashville  . 

95 

74 

.  96 

77 

.  97 

72 

Maine  .... 

....  Portland  . . 

.  91 

74 

Amarillo  . 

95 

63 

Caribou  . 

.  90  75 

Austin  . 

96 

75 

Maryland  . 

.  .  94  73 

97 

69 

Massachusetts 

.  93  72 

92 

77 

Michigan  . .  . 

.  .  Detroit  . 

.  93  73 

Corpus  Christi . 

93 

78 

Grand  Rapids . 

.  93  73 

Dallas  . 

98 

75 

....  92  74 

99 

73 

Sault  Ste.  Marie  . . 

.  90  75 

El  Paso . 

96 

64 

Minnesota 

.  .  Minneapolis  . 

.  92  72 

Fort  Worth  . 

98 

74 

Rochester . 

.  92  73 

Galveston  . 

91 

79 

Saint  Cloud  . 

.  91  73 

Houston  . 

93 

76 

Mississippi  . . 

.  .  Jackson  . 

.  95  76 

Laredo  . 

101 

75 

Missouri  .  . 

96  73 

95 

69 

— 

Midland  . 

Port  Arthur  . 

94 

92 

68 

78 

Table  developed  by  the  author  from 
statistics  for  1953.  1954  and  1955. 

U.  S.  Weather  Bureau 

(Concluded  on  next  page) 
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(  Fig.  2.  Estimated  average  hourly  solar  radiation  based  on  U.S.  Weather  Bureau  data. 


State 

City 

DB 

Temp 

WB 

Temp 

San  Angelo  . 

.  96 

70 

San  Antonio  . 

.  96 

73 

Waco  . 

.  97 

76 

Wichita  Falls  . 

.  97 

74 

Utah  . 

.  93 

61 

Vermont . . 

. Burlington  . 

.  92 

74 

Virginia  . 

.  93 

73 

Norfolk . 

.  93 

73 

Richmond  . 

.  94 

74 

Roanoke  . 

.  93 

71 

Washing'on . 

.  90 

70 

Seattle  . 

.  91 

67 

Spokane  . 

.  93 

64 

Yakima  . 

.  94 

64 

West  Virginia  . . . 

.  93 

76 

Charleston  . 

.  93 

73 

Parkerburg  . 

.  93 

75 

Wisconsin  . 

.  91 

73 

La  Crosse  . 

.  92 

74 

Madison  . 

.  93 

73 

Milwaukee  . 

.  93 

75 

Wyoming . 

. Casper  . 

.  93 

60 

Cheyenne  . 

.  92 

57 

Sheridan . 

.  95 

64 

2%  of  the  total  radiation.  Process  1  will  vary  from  crop 
to  crop,  but  might  tentatively  be  set  at  48%  of  the 
radiation.  This  leaves  50%  which  has  to  be  removed 
largely  by  the  cooling  system.  The  specific  heat  of  air 
is  0.24  Btu  per  pound  or  0.017  Btu  per  cu  ft.  Therefore, 
each  cubic  foot  of  air  delivered  per  minute  by  the  cooling 
system  will  handle  one  Btu  per  hour  of  heat  at  a  tem¬ 
perature  rise  of  one  degree.  And  since  50%  of  the  solar 
radiation  is  used  up  in  processes  1  and  2,  one  cfm  will 


handle  2  Btu  per  hour  of  solar  heat  at  a  temperature  rise 
of  one  degree.  A  table  of  summer  climatic  conditions 
such  as  Table  1  can  be  used  for  calculating  the  perform¬ 
ance  of  the  evaporative  cooler.  A  well  made  air  cooler 
is  80%  efficient;  therefore,  the  reduction  in  temperature 
is  80%  of  the  difference  between  the  entering  dry  bulb 
and  wet  hulb  temperatures.  (In  Table  1  the  design  dry 
bulb  and  wet  bulb  temperatures  are  the  average  of 
simultaneous  conditions  over  a  three-year  period  on  days 
when  the  temperature  reached  90  deg  or  higher.) 

Design  Problem 

An  example  will  show  how  the  foregoing  data  can  be 
used  to  easily  calculate  greenhouse  evaporative  cooling 
systems  with  a  good  degree  of  accuracy. 

Given 

Size:  50  X  100  foot  greenhouse 
Location:  Syracuse,  New  York 

Design  outside  dry  bulb  temperature:  92  deg  (Table  1) 
Design  outside  wet  bulb  temperature:  73  deg  (Table  1) 
Solar  radiation  per  square  foot:  135  Btu  (Fig.  2) 
Design  inside  temperature:  90  deg 
Wanted 

Capacity  of  cooling  system  in  cfm 
Solution 

(1)  Temperature  of  air  delivered  by  evaporative  cooling 
system  at  design  conditions  is  equal  to  design  dry 
bulb  temperature  less  80%  of  the  wet  bulb  depres¬ 
sion. 

Temperature  =  92  —  0.8  (92  —  73)  =  92  —  15 
=  77  deg 


68 


AUGUST,  1957,  AIR  CONDITIONING,  HEATING  AND  VENTIUTIM 


(2)  Permissible  temperature  rise  is  equal  to  the  wanted 
design  inside  temperature  less  temperature  of  air 
delivered  by  evaporative  cooling  system  at  design 
conditions. 

Rise  =  90  —  77  =  13  deg 

(3)  Air  delivery  of  system  is  equal  to  area  of  green¬ 
house  multiplied  by  solar  heat  load  divided  by  per¬ 
missible  temperature  rise  multiplied  by  2. 

50  X  100  X  135 

Cfm  =  - -  —  25,961 

2  X  13 

Using  the  conventional  rule  of  thumb,  the  system  would 
have  called  for  35,000  cfm  (50  X  100  X  7)  resulting 
in  an  unnecessary  cost  of  equipment. 

Influence  of  Shade 

Something  should  be  said  about  shade.  Horizontal 
illumination  due  to  direct  rays  from  a  noonday  summer 
sun  with  the  sky  clear  is  something  like  10,000  foot- 
candles.  Under  clear  glass  this  will  be  approximately 
8500  foot-candles.  Crops  such  as  chrysanthemums  and 
carnations  grow  best  in  full  sun.  But  many  plants  such 
as  gloxinias,  orchids  and  saintpaulia  do  not  want  more 
than  1500  to  2000  foot-candles.  If  shade  is  needed,  it 
should  be  remembered  that  solar  radiation  is  approxi¬ 
mately  proportioned  to  light  intensity.  The  greater  the 
shade,  the  smaller  the  capacity  cooling  system  that  is 
required.  Figure  3  shows  typical  relationship  between 
light  intensity  and  solar  radiation.  For  ranges  where 
illumination  can  be  determined  by  design  or  by  actual 
observation,  this  relationship  may  be  used  in  place  of 
Fig.  2.  A  light  meter  will  give  actual  foot-candles  of 
illumination  in  the  house.  It  is  advisable  to  average  a 
number  of  readings  so  that  the  system  is  not  designed 
for  peak  load  conditions  that  are  of  a  temporary  nature. 
Figure  3  indicates  100  foot-candle  hours  are  approxi¬ 
mately  equivalent  to  3  Btu  per  square  foot.  Although 
atmospheric  conditions  such  as  clouds  and  haze  affect 
the  relationship,  this  is  a  safe  conversion  factor  to  use. 

Types  of  Systems 

Evaporative  cooling  systems  for  greenhouses  may  he 
either  the  supply  or  extraction  type.  In  general,  the 
former  is  to  be  preferred  for  practical  considerations. 
Unless  the  house  is  of  very  tight  construction,  an  extrac¬ 
tion  system  which  puts  the  house  under  a  negative  pres¬ 
sure  permits  unfiltered  hot  air  to  by-pass  the  cooling 
system  and  enter  the  house  through  glass  laps,  around 
doors  and  vents  and  through  other  openings.  This  is 


mmgm 
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Fig.  3.  Comparison  of  diurnal  variation  in  solar  radiation 
and  illumination  on  horizontal  surface  during  September 
23,  1956,  at  Phoenix,  Ariz. 


avoided  when  a  supply  system  is  used  as  the  house  is 
under  positive  pressure  and  the  air  movement  is  outward, 
thus  preventing  infiltration  of  unconditioned  hot  air. 
The  supply  system  is  also  easier  to  close  off  during  the 
winter  months  when  heat  is  required. 

Regardless  of  which  type  of  system  is  used,  the  length 
of  air  travel  should  not  exceed  50  ft.  The  rise  in  tem¬ 
perature  of  the  cool  air  limits  the  throw  regardless  of 
whether  the  air  is  pushed  or  pulled.  In  some  cases  it  is 
desirable  to  limit  the  throw  to  30  ft  for  best  results.  In 
large  ridge  and  furrow  houses,  ducts  with  air  outlets 
symmetrically  arranged  are  needed  for  optimum  con¬ 
ditions.  It  may  also  be  advantageous  to  operate  green¬ 
house  cooling  systems  for  ventilation  only  at  night. 
During  night  hours  the  dry  bulb  temperature  may  ap¬ 
proach  within  a  few  degrees  of  the  wet  bulb  temperature 
(relative  humidity  80%  and  higher).  If  the  water  is 
left  on  at  night,  especially  in  the  more  humid  areas,  petal 
rot,  Botrytis  and  other  problems  can  develop  during  the 
night  hours. 


What  Is  Meant  by  a  "Good" 

Six  criteria  for  a  good  air  conditioning  system  were 
presented  by  Alfred  L.  Jaros,  Jr.,  since  1916  a  partner 
in  Jaros,  Baum  and  Bolles,  consulting  engineers  of  New 
York,  during  a  research  conference  on  glass  and  windows 
conducted  by  Building  Research  Institute: 

(1)  Suitable  air  temperatures  must  be  automatically 
controlled  to  suit  varying  population,  outdoor  tempera¬ 
ture,  and  sunshine,  among  other  factors. 

(2)  Relative  humidity  must  remain  at  45  to  50%  at 
ill  temperatures. 

(3)  Enough  conditioned  air,  usually  a  mixture  of  out¬ 
door  and  recirculated  air,  must  be  circulated  to  accom- 


Air  Conditioning  System? 

plish  the  above,  and  to  provide  the  right  amount  of  air 
motion. 

(4)  Objectionable  dust  must  be  removed  from  air 
supply. 

(5)  Outdoor  air,  cooled  and  dehumidified  in  summer, 
must  be  introduced  at  such  rate  that  odors  are  prevented 
and  fouling  of  coils  avoided.  (Recommended  is  0.3  to 
0.4  cfm  per  sq  ft  of  net  floor  area  for  office  buildings.) 

(6)  Used  air  from  rooms  must  be  extracted  so  as  to 
remove  smoke,  odors,  and  other  objectionable  constitu¬ 
ents.  Part  of  this  used  air  will  be  filtered,  reconditioned, 
deodorized  chemically  when  necessary,  and  reused. 


CONDITIONING,  HEATING  AND  VENTILATING.  AUGUST,  1957 


69 


Historic  Heating  Systems 
Found  in  Europe 


FRED  M.  REITER 


Interesting  facts  are  presented  regarding  the  heating 
system  used  in  early  Roman  baths;  the  ornate  fireplaces 
in  French  palaces;  the  porcelain  room  heaters  still  found 
as  ornamental  pieces  in  Scandinavian  and  northern 
European  hotels.  It  is  a  history  of  heating. 


^  I  '’HE  Romans  were  probably  the  first  engineers  to  leave 
their  centers  of  civilization  around  the  Mediterranean 
Sea  and  to  move  to  colder  areas  such  as  the  British  Isles, 
Germany,  France  and  other  countries.  They  took  into 
areas  their  ideas  of  central  heating  where  even  today, 
2000  years  later,  central  heating  is  traditionally  un¬ 
acceptable. 

The  Roman  centers  of  the  United  Kingdom  had  central 
heating  but  these  same  countries  do  not  commonly  at 
present  utilize  that  method  of  heating.  Bath,  England, 
is  a  tourist  attraction  today  because  of  its  historic  Roman 
baths  and  ruins.  Here,  supporting  floors  of  the  water 


Fig.  I.  Ornate  18th  century  porcelain  heating  stoves  at 
the  Schonbrunn  palace  of  the  Hapsburgs,  Vienna,  Austria. 

pools,  dressing  and  gaming  rooms,  assembly  chambers 
and  lounge  areas,  were  burnt  tile  brick  heating  flues  that 
formed  a  labyrinth  of  underground  passages  for  hot  air 
and  gases  from  the  centrally  grouped  furnaces.  These 
effluent  gases  and  hot  air  circulated  in  efficient  designs 
to  keep  the  floors  and  pools  warm.  Well  designed  chim¬ 
neys  and  wall  flues  drew  these  gases  upward  extracting 
a  high  percentage  of  the  heat  supplied  from  the  wood 
fired  in  the  furnaces  below.  The  warm  rooms  and  hot 
water  pools  were  located  nearest  to  the  furnaces,  while 
the  tepid  and  frigid  pools  were  farthest  away.  Furnaces 
for  one  or  more  adjacent  buildings  were  grouped  in  a 
depressed  outside  basement  room  where  slaves  stored 
wood  and  stoked  the  furnaces,  completely  separated  from 


the  bathers.  The  complete  layout  was  well  engineered  in 
terms  of  present  knowledge. 

The  Baths  of  Caracalla  in  Rome  included  an  area  of 
over  20  acres  fitted  with  reading  rooms,  auditoriums, 
covered  walks  and  gardens,  surrounding  a  single  unified 
building  that  occupied  6  acres.  Rooms  had  vaulted  ceil¬ 
ings  70  ft  above  the  floor,  an  enclosed  swimming  pool 
200  ft  long,  and  a  steam  room  half  as  large  as  the 
Pantheon. 

Rome  had  these  far-famed  baths,  Diocletion,  Agrippa. 
Nero,  Titus,  Trajan  and  Constantine.  Similar  baths  are 
found  throughout  Roman  Europe,  Trier  and  Badenweiler 
in  Germany;  Bath,  England;  France,  Spain  and  Asia 
Minor. 

Today,  similar  principles  have  been  developed  in  heat¬ 
ing  American  buildings,  utilizing  panel  heating  served  by 
means  of  hot  air  or  water. 

After  the  Romans  left  their  northern  provinces  of 
England,  Germany  and  France,  following  the  fall  of 
Rome  in  the  5th  Century  A.D.,  heating  became  a  lost  art 
and  central  heating  disappeared.  Many  old  castles  built 
after  the  Crusades  seemed  to  have  no  comfort  heating 
whatsoever  beyond  the  huge  kitchen  open  fire  places  with 
their  racks  and  hooks  that  supported  iron  pots  and  spits 
above  wood  fires.  These  fireplaces  were  probably  the 
only  source  of  heat  in  these  massive  stone  edifices. 

Smaller  homes  and  huts  utilized  similar  open  kitchen 
fireplaces.  Brassiers  or  pans  of  hot  coals  were  carried  to 
the  bed  rooms.  Warm  stones  or  pans  were  set  in  beds  in 
cold  weather  before  occupation.  Even  todav,  in  many 
northern  European  hotels,  jugs  or  bottles  of  hot  water 
are  placed  in  the  cold  beds  of  guest  rooms  to  supply 
initial  warmth  for  the  sleeper  in  normally  cold  rooms,  as 
a  substitute  for  central  heating.  While  these  hot  water 
jugs  might  amuse  the  American  traveler,  they  certainly 
are  effective. 

Development  of  Fireplaces 

Crillon,  near  Montreux,  Switzerland,  is  one  of  the  best 
preserved  Castles  of  Medieval  Europe,  following  the 
Crusades.  Here  the  furniture  and  original  layout  of  the 
rooms  illustrate  living  in  the  12th  century.  Larger  rooms 
of  this  castle  had  simple  large  open  wood-burning  fire¬ 
places,  serving  like  the  newer  types  of  wood-burning 
fireplaces  found  in  modern  American  ho’^ies  where  thev 
fulfill  an  esthetic  value,  secondary  to  their  heating  capa¬ 
bilities.  In  the  Middle  Ages  they  served  only  for  heating. 

Each  country  developed  its  own  individual  svstem  of 
heating  from  the  period  of  these  Middle  Ages,  startina 
all  over  again  from  “scratch.”  None  took  advantage  of 
the  Roman  art  that  was  so  well  developed  and  had 
already  given  them  an  engineering  plateau  upon  which 
to  build. 

The  French  continued  the  development  of  the  open 
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fireplace,  evolving  the  very  ornate  works  of  art  found 
today  in  the  Fontainebleu,  Versailles  and  other  palaces. 
This  became  the  trend  of  palatial  heating  in  southern 
Europe.  Each  room  of  these  immense  structures  had  a 
beautiful  artistic  fireplace,  each  different  in  theme  and 
pattern.  Lovely  statues,  carvings,  paintings  and  other 
exquisite  ornamentation  adorned  the  area  above  the  fire¬ 
place.  The  fireplace  was  the  center  of  the  chamber.  It 
was  the  source  of  heat,  and  people  sat  around  and  faced 
the  fire,  so  that  its  adornment  was  a  natural  result. 

Many  old  French  abbeys  and  castles  seemed  to  have 
had  no  heating  system  whatsoever.  Mont  St.  Michel,  a 
tremendous  abbey  and  fortress  of  the  Middle  Ages,  has 
myriads  of  large  stone  and  marble  halls  and  rooms, 
dining  and  meeting  chambers,  that  seem  cold  and  bare 
without  a  visible  source  of  heat.  It  stands  out  into  the 
Atlantic  Ocean  and  is  a  great  tourist  attraction.  It  seems 
cold  when  contrasted  to  today’s  warm  comfortable 
Atlantic  coast  resort  hotels  in  Atlantic  City,  N.  J.,  or 
Miami  Beach,  Fla. 

Porcelain  room  stove 

Northern  continental  Europe  developed  the  ornate 
porcelain  room  stove  which  functions  like  the  old  Ameri¬ 
can  cast  iron  pot  belly  stove  of  the  general  store.  These 
stoves  radiated  heat  in  all  directions  throughout  the 
room.  Every  major  room  of  the  Schonbrunn  Royal 
Palace  of  Vienna,  Austria,  contains  a  beautiful  deco¬ 
rated,  fancifully  cast,  white  and  gold  porcelain  coated 
cast  iron  stove,  usually  standing  in  a  corner,  almost  in¬ 
visible  in  its  blending  with  the  walls  and  decoration  of 
the  room.  These  stoves,  Fig.  1,  were  fired  with  wood  or 
other  available  fuel  by  a  regular  caretaker  from  behind 
the  room  wall  so  that  guests  in  the  room  were  not  dis¬ 
turbed. 

Many  types  of  beautiful  stoves  were  designed  for  the 
various  palaces,  hotels  and  buildings.  For  the  smaller 
buildings,  hotels,  and  apartments,  fancy  porcelained, 
uniformly  sized  tiles  were  developed.  These  tiles  were 
part  of  the  mass-production  heaters,  put  together  by  a 
bricklayer  or  mason,  rather  than  by  a  plumber.  The 
assembled  stove  was  round  or  rectangular,  tall  or  squat, 
stoked  from  the  inside  of  the  room  or  through  the  wall 
outside.  While  most  were  green  in  color,  some  other 
colors  were  noticed  as  local  ceramists  were  able  to  de¬ 
velop  their  porcelains.  Many  tiles  were  exquisitely  carved 


Pig.  2.  Examples  of  I7fh  and  J8th  century  room  heaters. 
Left,  green  decorative  porcelain  tiles  assembled  for  stove 
in  hotel  in  Copenhagen.  Right,  heater  in  palatial  mansion 
in  Vienna,  Austria. 

showing  excellent  casting  from  fine  original  molds.  These 
stoves  were  very  capable  heaters.  Around  many  were 
cushioned  seats  so  one  could  be  close  to  the  stove  to  enjoy 
the  heat. 

Many  hotels  in  Denmark,  Sweden,  Norway  and  other 
northern  European  countries  have  progressed  to  central 
steam  or  hot  water  radiator  heating,  but  have  left  the 
old  porcelain  stoves,  Fig.  2,  intact  in  their  rooms  as 
ornamental  pieces.  They  truly  serve  as  monuments  of  a 
contribution  to  the  art  of  heating. 

These  Scandinavian  countries  have  set  up  folks-parks 
where  they  have  collected  many  of  the  old  homes  of  their 
pioneers,  like  our  own  Daniel  Boone  log  houses  or  Indian 
villages.  Heating  systems  in  these  old  houses,  comprising 
a  large  open  kitchen  fireplace  and  warm  bed  pans,  are 
ingenious.  One  finds  all  kinds  of  home  made  gadgets 
designed  to  save  work  and  add  to  the  comfort  and  con¬ 
venience  of  the  folks.  Like  the  Romans,  they  believed 
in  personal  comfort  and  worked  to  achieve  it. 

A  very  interesting  volume  could  be  written  on  the 
history  and  development  of  heating  systems,  from  many 
viewpoints:  Engineering,  historical,  stimulus  for  better 
living,  and  development  by  traditional  and  cultural 


Liquid  Propane  Storage  Helped  by  Refrigeration 


A  unique  feature  of  a  propane-air  mixing  plant,  part  of 
the  Atlanta  Gas  Light  Company  erected  near  Riverdale, 
Ga.,  is  the  storage  of  liquid  propane  by  refrigeration 
rather  than  under  pressure.  By  a  process  in  which  the 
propane  acts  as  its  own  refrigerant,  it  is  kept  at  — 46 
deg  F. 

The  low  temperature  is  provided  by  a  continuous 
three-step  refrigeration  cycle  as  follows: 

1.  Propane  vapor  containing  heat  is  removed  from  the 
tank  and  compressed  to  200  psi  pressure. 

2.  The  vapor  is  condensed  to  liquid  with  removal  of 
beat  by  air  cooled  condensers. 

3.  As  the  liquid  propane  is  re-introduced  into  the  low 


pressure  tank,  it  vaporizes  and  chills  with  the  sudden  re¬ 
lease  of  pressure. 

Although  there  is  no  new  principle  involved  and  there 
have  been  pilot  refrigerated  storage  plants  previously,  the 
Riverdale  plant  is  the  first  full  operational  use  in  the 
country.  The  steady  growth  of  the  51  communities  served 
by  this  company  required  an  increase  in  natural  gas  pur¬ 
chases  and  in  propane-air  plant  construction. 

The  plant  was  designed  and  constructed  by  Stone  & 
Webster  Engineering  Corporation  of  Boston,  Mass.  The 
plant  was  conceived  by  B.  C.  White,  project  engineer; 
C.  W.  Robertson  was  construction  superintendent;  N.  H. 
Sturgis  was  operating  engineer — all  with  Stone  &  Webster. 
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Reduction  in  Heat  Load  through 

High  Frequency  Fluorescent 

Lighting 


High  frequency  fluorescent  lighting,  a  recent  develop¬ 
ment  in  electrical  engineering,  has  an  effect  of  interest 
to  the  air  conditioning  industry.  Reduction  in  lighting  heat 
load  for  a  given  space  is  possible  with  subsequent  lower 
initial  and  operating  costs  of  air  conditioning  equipment. 

"O  EDUCTION  in  lighting  heat  load  amounting  to  15  or 
20%  for  a  given  space  is  possible  through  a  recent 
and  noteworthy  development  in  electrical  engineering — 
high  frequency  fluorescent  lighting. 

In  a  paper  presented  at  the  American  Institute  of 
Electrical  Engineers  winter  general  meeting  by  J.  H. 
Campbell  and  Q.  D.  Dobras  of  General  Electric  Co.,  the 
development  and  application  of  high  frequency  lighting 
was  discussed.  The  earliest  common  distribution  fre¬ 
quency  was  133  cycles  resulting  from  early  design  alter¬ 
nators  having  eight  poles  and  rotating  at  2000  rpm.  After 
a  drop  back  to  25-cycle  generation  just  before  the  turn 
of  the  century,  due  to  low  speed  of  prime  movers  of  the 
time,  introduction  of  the  turbogenerator  brought  about 
an  acceptance  of  60-cycle  power  as  the  standard  for  gen¬ 
eral  distribution. 

Frequency  Converters 

At  the  present  time  there  are  two  types  of  frequency 
converters  designed  to  operate  fluorescent  lamps.  One  is 
the  magnetic  frequency  multiplier,  for  conversion  of  60 
cycles  to  360  cycles,  which  has  the  advantage  of  no  mov¬ 
ing  parts  and  can  be  installed  in  the  same  manner  as  a 
transformer.  A  relatively  high  cost  per  kilowatt  has  lim¬ 
ited  its  use  in  lighting  applications. 

Rotary  frequency  converters,  the  other  type,  are  com¬ 
paratively  low  in  cost,  and  very  little  preventive  mainte¬ 
nance  is  required  to  keep  the  equipment  in  operation  for 
many  years.  These  motor  generator  sets  produce  fre¬ 
quencies  of  400  cycles  or  higher. 

The  question  as  to  what  frequency  is  best  for  operation 
of  fluorescent  lamps  may  not  be  resolved  completely  for 
some  time.  It  has  been  shown  by  a  series  of  comprehen¬ 
sive  tests  that  lamps  increase  in  efficiency  as  frequency 
is  increased  to  approximately  10,000  cycles.  However, 
the  greatest  reduction  in  ballast  size  and  weight  takes 
place  around  300  cycles,  at  which  point  capacitor  ballasts 
become  practical. 

Lighting  Heat  Load 

The  heat  developed  by  fluorescent  lamp  lighting  load 
consists  of  energy  converted  by  the  lamps  plus  energy 
wasted  by  ballast  loss.  Part  of  the  air  conditioning  capac¬ 
ity  required  for  a  given  space  is  the  compensation  needed 
for  this  lighting  heat  load. 

The  use  of  capacitor  ballasts  can  reduce  ballast  heat 
loss  to  a  space  by  about  1  kw  per  1000  sq  ft  at  a  100 
foot-candle  lighting  level.  Although  lamps  are  loaded 
heavier  at  high  frequency  and  therefore  operate  at  a 


slightly  higher  wattage  than  normal,  the  reduction  of 
ballast  loss  in  watts  plus  need  of  fewer  lamps  for  a 
specified  lighting  intensity,  due  to  increased  lamp  effi¬ 
ciency,  reduces  total  lighting  load  wattage  and  requires 
less  heat  load  compensation.  This  can  mean  a  consider¬ 
able  saving  in  both  initial  and  operating  costs  of  an  air 
conditioning  system. 

For  example,  a  common  fluorescent  lamp,  the  %-inch 
T-12  slimline,  at  60  cycles  and  240-280  volt  operation 
using  a  2-lamp  series  ballast  weighing  9^  lb,  has  rated 
values  of  74  watts  delivered  per  lamp  and  30  watts  as 
approximate  ballast  loss.  This  same  lamp,  when  oper¬ 
ating  at  360  cycles  and  600  volts  with  single  lamp  ca¬ 
pacitor  ballasts  weighing  %  lb,  has  rated  values  of  90 
watts  delivered  per  lamp  with  ballast  loss  reduced  to 
1.5  watts.  The  latter  combination  has  a  leading  power 
factor  of  approximately  30%,  and  the  distribution  circuit 
w'ould  need  lumped  inductance  for  correction. 

High  Frequency  Installation 

A  high  frequency  lighting  system  has  recently  been 
installed  in  the  new  one-story  office  building  in  Vermilion, 
Ohio,  of  the  Wakefield  Company,  manufacturer  of  light¬ 
ing  fixtures.  Economy  is  the  main  reason  for  the  high 
frequency,  high  voltage  system  incorporating  lighting, 
acoustics,  and  air  diffusion  in  a  luminous  ceiling,  accord¬ 
ing  to  R.  D.  Burnham,  company  engineer  heading  the 
project,  who  stated  that  lamps  operated  on  400  volts  at 
840  cycles  permit  use  of  pygmy-size  capacitors  and  pro¬ 
duce  from  8  to  12%  more  light  than  the  same  lamps 
operated  with  a  conventional  heavy-type  ballast  at  60 
cycles  and  118  volts.  This  additional  light  per  watt  con¬ 
sumed,  elimination  of  weight,  and  lower  ballast  and  oper¬ 
ating  costs  all  offer  measurable  economy.  In  addition, 
the  reduction  in  wattage,  due  to  elimination  of  ballast 
watts  loss  and  of  some  of  the  lamps,  also  reflects  a  saving 
in  air  conditioning  capacity  and  equipment.  In  this  5000 
sq  ft  installation,  only  25  tons  of  air  conditioning  capac¬ 
ity  were  required,  whereas  30  tons  would  have  been 
needed  with  a  conventional,  60-cycle  lighting  system. 


Size  comparison  of  60  cycle,  2-lamp,  96-inch  T-12  ballast 
with  two  360  cycle,  single-lamp  capacitor  ballasts. 
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Sizing  Coils  for  Near-Freezing  Air 

M.  A.  RAMSEY 

Engineer,  Worthington  Corp.,  East  Orange,  N.  J. 


When  air  of  very  low  humidity  or  at  temperatures  near 
the  freezing  point  of  water  is  required,  the  common 
methods  of  coil  sizing  are  inadequate.  The  author  presents 
a  rapid,  accurate  method,  furnishes  design  data,  and 
works  out  a  typical  problem  in  detail. 

PROBABLY  most  cooling  and  dehumidifying  coils  are 
selected  from  calculations  based  on  one  of  the  follow¬ 
ing  methods: 

1.  The  contact  or  by-pass  factor  method  and  an  aver¬ 
age  surface  temperature  or  “apparatus  dew  point.” 
2.  Tables  of  coil  entering  and  leaving  conditions,  etc., 
as  prepared  by  coil  manufacturers. 

There  are  cases  where  it  is  desired  to  cool  air  through 
ranges  not  included  in  any  available  tables  and  sometimes 
the  approach  of  the  air  to  refrigerant  temperature  is  so 
close  that  an  overall  contact  factor  and  an  average  surface 
temperature  method  would  result  in  selecting  a  coil  far 
larger  than  necessary.  Reasonably  accurate  selection  of 
such  coils  is  relatively  easy.  Calculating  the  coil  row  by 
row,  using  contact  factor  and  average  surface  tempera¬ 
tures,  offers  a  possibility,  but  the  result  is  not  quite  as 
accurate  as  the  method  to  be  described,  which  method 
requires  much  less  time  and  effort.  An  example  solved 
by  both  the  longer  and  the  shorter,  slightly  more  accu¬ 
rate,  method  will  illustrate  the  latter’s  advantages  and 
show  how  well  the  former  method  checks  the  other. 

Treating  outside  air  and  delivering  it  to  cold  storage 
rooms  in  sufficient  quantity  to  prevent  infiltration,  will 
reduce  appreciably  the  frost  on  the  room  cooling  coils 
and  offers  the  possibility  of  taking  the  greater  part  of  the 
moisture  out  without  freezing  it  on  the  room  coil  or  the 
coil  for  treating  the  outside  air.  Air  cooled  and  de¬ 
humidified  down  to  about  35  deg  F  is  also  very  useful, 
for  example,  when  discharged  to  corridors  in  cold  storage 
buildings  or  next  to  fermentation  rooms  in  breweries 
because  it  can  eliminate  infiltration  and  thus  avoid  con¬ 
densation  on  cold  walls  and  other  surfaces.  There  may 
be  times  when  it  is  desirable  to  cool  the  air  to  a  still 
lower  temperature.  By  cooling  it  first  to  about  35  deg 
without  freezing  the  coil,  most  of  the  moisture  is  removed 
in  the  first  step  of  cooling  without  the  necessity  of  re¬ 
moving  an  additional  144  Btu  per  lb  to  freeze  it  and 
without  the  inconvenience  of  frost. 

Suppose  1,000  cfm  of  air  at  95  d.b.  and  80  w.b.  is  to 
be  cooled  to  35  deg  (it  would  be  approximately  saturated 
at  35  deg  so  that  the  wet  and  dry  bulb  temperatures  may 
be  taken  as  the  same)  without  ice  forming  on  any  part  of 
the  coil  surface.  The  coil  is  to  be  cooled  with  direct 
expansion  Refrigerant-12. 

Given  that  the  available  coil  has  an  inside  surface  of 
1.3  sq  ft  for  each  row  per  sq  ft  of  face  area  and  an  out¬ 
side  surface  of  15.95  sq  ft  for  each  row  per  sq  ft  of  face 
area.  This  results  in  a  ratio  of  15.95/1.3  ■=  12.3.  Then, 
Total  heat  transfer  =  (1,000)  (4.5)  (43.7 — 13.0)  = 
138,000  Btu  per  hr 


Sensible  heat  transfer  =  (1,000)  (1.08)  (95 — 35)  = 
65,000  Btu  per  hr 

where  43.7  and  13.0  are  the  enthalpy  (in  Btu  per  lb)  of 
the  entering  and  leaving  air,  respectively. 

The  large  temperature  drop  (95  —  35  =  60  deg)  ne¬ 
cessitates  a  fairly  large  number  of  rows  of  coil.  A  low 
face  velocity,  then,  is  advisable  to  keep  the  friction  of 
the  air  side  low.  A  low  velocity  does  this  in  two  ways: 
directly,  because  it  results  in  lower  friction  per  row,  and 
indirectly,  because  it  lowers  the  number  of  rows  required, 
other  factors  unchanged. 

Table  1  gives  some  idea  of  the  air  friction  over  a  coil. 
In  general,  with  systems  using  standard  fans  it  is  desir¬ 
able  to  keep  the  total  pressure  drop  somewhat  below 
2  inches  of  water.  For  economy,  it  is  desirable  to  keep 
it  even  lower  in  many  cases.  If  we  have  500-fpm  face 
velocity,  we  would  probably  not  want  to  exceed  12  rows, 
which  corresponds  to  1  inch  of  static  pressure  for  this 
coil  alone.  Of  course,  there  may  be  times  when  it  is  de¬ 
sirable  to  accept  the  higher  pressure  loss,  but  in  most 
cases  this  would  not  be  true. 

As  a  comparison  of  the  effects  of  using  different  face 
velocities,  a  calculation  of  this  problem  for  500-pfm  face 
velocity  results  in  17.6  rows  instead  of  12.1.  From 
Table  1  it  can  be  seen  that  this  results  in  a  friction  drop 
through  the  coil  of  1.47  inches  for  500  fpm,  while  it  is 
0.36  inches  for  300  fpm.  It  is  probable  that  during  the 
first  calculations  of  this  type  by  someone  not  experienced 
in  this  type  of  problem,  a  try  at  two  different  face 
velocities  might  be  attempted.  The  examination  of  the 
results  might  cause  the  selection  of  one  of  the  two  or  a 
third  one  which  was  indicated  by  an  examination  of  the 
results  of  the  first  two. 

A  face  velocity  of  300  fpm  will  be  used  for  the  selec¬ 
tion  of  the  coil  in  this  case.  This  results  in  a  sensible 
heat  transfer  for  the  outside  film  of  about  10.3  Btu 
per  (hr)  (sq  ft)  (deg).  See  table  in  upper  left  corner 
of  Fig.  1. 

Mass  transfer  of  heat,  which  results  from  removal  of 
water  condensing  on  the  coil,  occurs  in  addition  to  con- 


TABLE  I.- 

—APPROXIMATE  FRICTION  FOR  HELICAL 
FIN  COIL  DESCRIBED  IN  TEXT 

Face  velocity,  fpm 

Number 
of  Rows 

300 

400 

500 

600 

Approximate  friction,  inches  of  water 

4 

0.12 

0.21 

0.33 

0.48 

8 

0.24 

0.42 

0.66 

0.96 

12 

0.36 

0.64 

1.00 

1.45 

16 

0.48 

0.85 

1.33 

1.92 

20 

0.60 

1.06 

1.67 

2.40 
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vection  transfer.  To  determine  the  average  total  film 
coefficient,  the  following  ratio  is  established: 

average  total  film  coefficient  total  heat  transfer 

sensible  heat  coefficient  sensible  heat  transfer 

fo/10.3  =  138,000/65,000 

fo  =  21.8  Btu/(hr)  (sq  ft)  (degl 

There  may  be  some  cases  where  the  actual  transfer  rate 
in  some  parts  of  the  coil  differs  from  the  average  enough 
to  make  a  second  calculation  necessary,  with  correction 
for  the  variation.  This  seems  very  unlikely  as  will  be 
seen  from  the  approximate  change  of  state  of  the  air  while 
passing  through  the  coil  for  this  problem.  This  change 
of  state  is  indicated  in  Fig.  2  and  the  method  of  tracing 
it  is  given  in  this  discussion.  It  seems  reasonable,  then, 
that  21.8  may  be  used  for  the  whole  coil. 

If  U  is  the  overall  transfer  rate,  based  on  outside 
surface, 

1  r  1 

—  =  —  +  R,„  +  — 

U  fi  f„ 

where  r  is  ratio  of  outside  surface  to  inside  surface; 

Rm,  metal  resistance;  /,  the  inside,  and  fo  the  outside 
film  coefficient. 

Metal  resistance  depends  on  the  type  of  fin,  tube 

spacing,  fin  thickness,  conductivity  of  metal  and  other 
factors.  The  subject  is  covered  quite  completely  by  W.  H. 
Carrier  and  S.  W.  Anderson,  Heating,  Piping  and  Air 
Conditioning,  May,  1944.  If  it  is  assumed  that  the  coil 
in  this  problem  has  a  helically  wound  fin  of  0.008-inch 
thick  copper,  8  per  inch  and  about  13/32  inches  high  on 
%-inch  OD  tube,  /?„,  is  about  0.005  (sq  ft)  (hr)  (deg-) 


w 


fig.  2.  Actual  and  theoretical  change  of  state. 

per  Btu.  Information  on  /?„,  for  any  particular  coil  is 
best  obtained  from  the  coil  manufacturer. 

This  leaves  the  inside  film  coefficient  to  be  determined. 
There  are  little  published  data  on  coefficients  of  boiling 
liquid  refrigerants.  Table  2  is  presented  as  a  guide  to 
design,  and  the  value  of  250  Btu  on  the  assumption  of 
0.8  tons  of  refrigeration  per  circuit  is  chosen  for  this 
example.  More  conservative  data  in  the  form  of  plotted 
curves,  based  on  those  of  C.  M.  Ashley,  Air  Conditioning 
Refrigerating  Data  Book,  Design  Volume,  9th  ed.,  p  2-10, 
with  abscissa  re-drawn  in  terms  of  tons  per  circuit,  are 
given  in  Fig.  3. 

For  this  problem,  then, 

1/U  =  12.3/250  +  0.005  +  1/21.8 
=  0.049  +  0.005  +  0.046  =  0.100 
U  =  10.0  Btu  per  (hr)  (sq  ft)  (deg) 

Since  the  inside  film  resistance  (0.049)  is  only  slightly 
greater  than  the  outside  film  resistance  (0.046)  and  the 


Fig.  il.  Graph  enables  finding  of  con- 
fact  factor  if  face  velocity  and  ratio 
of  outside  surface  to  face  area  is 
known.  Based  on  table  at  upper  left. 
For  small  tube  staggered  arrange¬ 
ment  coils,  velocities  are  measured 
over  face  area  when  net  area  is  about 
0j55  times  face  area. 
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leaving  air  temperature  is  to  be  35  deg,  or  3  deg  above 
freezing,  the  refrigerant  temperature  could  be  almost 

3  deg  below  freezing,  or  about  29  deg,  before  the  last 
row  of  the  coil  would  freeze.  However,  the  inside  film 
transfer  may  be  better  than  expected,  and  to  be  sure  of 
no  freezing  trouble,  it  is  suggested  that  a  refrigerant 
temperature  of  31  deg  be  used  in  the  design.  With  the 
conditions  of  the  problem  and  these  assumptions: 

Greatest  temperature  difference,  Atmax,  temperature  of 
entering  air  less  temperature  of  refrigerant,  is  95  —  31  = 
64  deg. 

Least  temperature  difference,  Atmin,  temperature  of 
leaving  air  less  temperature  of  refrigerant,  is  35  —  31  = 

4  deg. 

Logarithmic  mean  temperature  difference,  Atin,  is 

(Atniax  -  Atniin)/(ln  At„iax  In  Atmin)  is  (64  4)/ 

(4.16  —  1.38)  ~  21.5  deg. 

Total  outside  surface  required  —  total  heat  transfer/ 
(U)(At,„)  =  (138, 000)/(10.0)  (21.5)  =  642  sq  ft. 

Face  area  =  cfm/face  velocity  =  1000/300  =  3.33 
sq  ft. 

Number  of  rows  of  coil  =  total  outside  surface/ (face 
area)  (outside  surface  of  coil  per  row)  ~  642/(3.33) 
(15.95)  =  12.1. 

Twelve  rows  might  be  used  or,  if  it  is  important  to  be 
very  sure  of  the  35-deg  leaving  temperature,  it  may  be 
wise  to  add  a  little  for  safety  factor  and  use  14  rows.  In 
this  case,  two  4-row  and  one  6-row  might  be  used.  With 
standard  coils  the  6-row  coil  should  be  last,  in  the  direc¬ 
tion  of  air  flow,  because  that  would  keep  the  pressure 
drop  on  the  refrigerant  side  lower  due  to  the  lighter  load 
on  the  last  rows.  In  other  words,  the  greatest  flow  of 
refrigerant  vapor,  corresponding  to  the  greatest  rate  of 
vaporization,  will  occur  in  the  4-row  coils,  whose  shorter 
circuit  length  results  in  less  frictional  resistance  and, 
hence,  less  pressure  drop. 

Another  thing  which  must  be  taken  into  consideration 
if  superheat-control  (usually  called  thermostatic  expan¬ 
sion)  valves  are  used  is  that  the  difference  between  air 
and  refrigerant  at  the  entrance  to  the  6th  row  before  the 
last  is  rather  small  to  provide  the  necessary  superheat 
without  requiring  too  large  a  portion  of  the  surface  for 
the  superheating.  (The  air  at  this  point  is  less  than  5  deg 
from  its  final  temperature,  while  the  counterflowing  re¬ 


TABLE  2.- 

-BOILING  REFRIGERANT  COEFFICIENTS 

Refrigerant 
flow  in 
ton/circuit 

Tube  OD  in  inches 

'/2 

% 

% 

Refrigerant  Coefficient,  Btu/(hr)  (sq  ft)  (deg) 

0.5 

250 

_ 

_ 

0.7 

375 

— 

— 

0.8 

— 

250 

— 

1.2 

— 

400 

250 

1.5 

— 

500 

— 

1.7 

— 

— 

375 

frigerant  is  at  its  lowest  pressure,  hence,  temperature.) 
This  would  reduce  the  coil  capacity.  There  are  two  con¬ 
venient  ways  to  take  care  of  this  problem.  Either  the 
warm  liquid  to  the  valve  may  give  some  heat  to  the  suc¬ 
tion  gas  to  provide  the  superheat  or  the  suction  from  the 
last  six  rows  may  be  taken  to  a  little  extra  surface  over 
which  some  of  the  95-deg  air  passes.  The  bulb  of  the  ex¬ 
pansion  valve  would  then  be  on  the  suction  line  immedi¬ 
ately  following  the  liquid-suction  heat  exchanger  or  the 
extra  surface  in  the  entering  air. 

Calculation  of  this  problem  in  increments  of  one  row 
each  is  a  good  check  and  illustrative  of  cooling  and  de- 
humidifying  by  means  of  coils.  It  also  gives  additional 
data,  such  as  the  approximate  heat  transfer  of  each  row. 

From  the  contact  factor  chart.  Fig.  1,  the  contact  fac¬ 
tor  for  one  row,  15.95  sq  ft  of  outside  surface  per  sq  ft  of 
face  area  at  300  fpm  face  velocity  equals  0.395. 

The  whole  surface  of  any  one  row  will  not  be  at  the 
same  temperature  but  the  variation  will  not  be  too  great. 
If  calculations  are  based  on  the  temperature  of  the  air 
entering  the  particular  row,  the  surface  temperature,  so 
obtained,  will  be  a  little  high.  If  the  leaving  air  tempera¬ 
ture  is  used,  the  result  will  be  a  little  low.  The  average 
will  be  somewhere  between. 

The  solution  is,  at  best,  somewhat  approximate  and 
considerable  extra  work  would  be  required  to  calculate 
the  average  temperature  of  the  surface  for  each  row  or 
for  increments  of  less  than  one  row.  Therefore,  the  fol¬ 
lowing  is  based  on  the  conservative  assumption  that  the 
whole  surface  of  each  row  is  at  the  temperature  which 


Pig.  3.  Approximate  inside  film  co¬ 
efficients,  based  on  work  of  C.  M. 
Ashley,  redrawn  as  a  function  of  tons 
per  circuit.  More  research  is  needed 
to  determine  accurately  the  effect  of 
refrigerant  boiling  inside  heated 
tubes. 
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results  from  the  temperature  of  the  air  entering  that  row. 

Surface  temperature,  tg,  is 

Rf  +  Rm 

U  =  tr  -\ - (te  —  tr) 

Rt 

where  tr  =  refrigerant  temperature, 

te  =  temperature  of  entering  air, 

Rf  =  inside  film  resistance, 

/?;„  =  metal  resistance,  and 
Rt  =  total  resistance. 

For  the  first  row, 

(0.049  ^  0.005) 

ts  =  31  + -  (95  —  31)  =  65.5  deg 

0.100 

Air  leaving  temperature,  tf,  is 

t,  =  te  — CF  (te  — ts) 
where  CF  =  contact  factor. 

Temperature  of  air  leaving  the  first  row, 

tf  =  95  —  0.395  (95  —  65.5)  =  83.3  deg. 

Table  3  summarizes  tg  and  tf  for  all  14  rows. 

This  method  indicates  the  need  of  just  about  14  rows 
compared  to  the  12.1  rows  resulting  from  the  more  direct 
and  more  nearly  accurate  method.  This  seems  a  reason¬ 
ably  close  check,  so  that  14  rows  can  be  counted  on  to 
meet  the  requirements  if  good  refrigerant  distribution, 
with  relatively  small  refrigerant  pressure  drop  through 
the  coils,  is  obtained. 

Is  it  sufficiently  accurate  to  use  the  same  total  heat  and 
outside  film  coefficient  for  the  whole  coil,  thereby  assum¬ 
ing  a  constant  ratio  of  total  to  sensible  heat  transfer  (rep¬ 
resented  by  a  straight  line  on  the  psychrometric  chart  )  ? 
Reference  to  Fig.  2,  in  which  are  drawn  the  line  approxi¬ 
mating  the  actual  change  and  that  indicating  a  change 
with  constant  total  to  sensible  heat  ratio,  indicates  how 
small  the  error  is  when  using  a  constant  heat  transfer 
rate  for  different  rows  of  the  coil. 

The  method  described  in  this  paper  is  suitable  for 
practically  any  type  of  cooling  and  dehumidifying  coil. 
If  water  or  brine  is  used,  the  proper  inside  film  heat 
transfer  coefficient  must  be  selected  to  correspond  to  the 
fluid  characteristics,  its  velocity,  etc.  From  then  on,  the 
calculation  is  exactly  similar  to  the  one  given. 

If  brine  is  available  at  a  temperature  low  enough  so 
that  it  leaves  the  coil  at  about  31  deg,  the  amount  of  coil 
necessary  would  be  slightly  less  if  parallel  instead  of 
counterflow  were  used  between  brine  and  air.  This  is  true 


TABLE  3.— SURFACE  AND  LEAVING  AIR  TEMPERA¬ 
TURES.  DEG  F.  FOR  EACH  ROW  OF  COIL  DESCRIBED 
IN  TEXT. 

Row 

1  Surface  Temperature  |  Leavi 

ng  Air  Temperature 

1 

65.5 

83.3 

2 

59.3 

73.8 

3 

54.2 

66.1 

4 

49.8 

59.7 

5 

46.6 

54.5 

6 

43.7 

50.2 

7 

41.4 

46.7 

8 

39.5 

43.9 

9 

38.0 

41.6 

10 

36.7 

39.7 

II 

35.7 

38.1 

12 

34.8 

36.8 

13 

34.1 

35.7 

14 

33.5 

34.8 

Sr^SBBSiBBBSiB 


50  60  70  80  90  100  110  120 

Dry  bulb  temperature  •  deg  F 

Fig.  4.  Change  of  state  from  coil  to  coil. 

because  a  lower  brine  temperature  in  the  first  few  rows 
would  not  make  the  surfaces  temperature  as  low  as  it 
would  in  the  last  rows.  This  would  bring  the  first  rows 
nearer  freezing  and  make  them  transfer  more  heat. 

In  the  case  of  direct  expansion,  where  the  suction  has 
a  much  lower  pressure  than  that  corresponding  to  freez¬ 
ing,  counterflow  between  refrigerant  and  air  is  the  most 
effective  because  the  temperature  falls  as  the  liquid  passes 
from  the  entering  point  to  suction,  due  to  pressure  drop. 

It  might  be  said  that  parallel  flow  with  convection 
transfer  inside  the  tubes  (counterflow  with  an  evaporating 
refrigerant)  will  enable  a  given  coil  to  do  the  most  cool¬ 
ing  without  any  part  of  its  surface  going  below  freezing 
or  any  other  predetermined  temperature.  However,  to 
do  the  most  with  a  given  amount  of  power  for  refrigera¬ 
tion,  counterflow  with  convection  transfer  inside  the  tubes 
(parallel  wdth  an  evaporating  refrigerant)  is  the  better. 
However,  a  slightly  larger  coil  will  be  needed. 

To  plot  the  change  of  state  as  the  air  passes  through 
the  coil,  the  entering  condition  of  95  deg  d.b.  and  80 
deg  w.b.  is  located  on  a  psychrometric  chart  of  the  usual 
type  on  which  approximately  straight  lines  between  point* 
indicate  mixtures  of  air  at  conditions  represented  by  those 
points.  See  Fig.  4. 

A  straight  line  is  then  drawn  from  this  entering  con¬ 
dition  to  the  average  surface  temperature  of  the  first  row 
surface  or  65.5  deg,  on  the  saturation  curve.  The 
65.5-deg  temperature  is  below  the  dew  point  (about 
75  deg)  of  the  air  vapor  mixture  so  that  this  is  correct. 
This  line  indicates  the  change  of  state  in  passing  this  air- 
vapor  mixture  over  a  surface  at  that  temperature.  Since 
the  surface  and  velocity  are  such  that  the  mixture  leaves 
at  83.3  deg,  see  Table  3,  a  point  is  located  on  the  line  at 
83.3  deg.  This  is  the  new  entering  condition.  A  straight 
line  is  then  drawn  from  this  point  to  59.3  deg  on  the 
saturation  curve.  A  point  on  this  line  at  73.8  deg  indi¬ 
cates  the  condition  of  air  leaving  the  second  row  and 
entering  the  third  row. 

This  process  is  repeated  for  all  rows  with  the  result  that 
we  get  the  curve  shown  in  Fig.  2. 
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Piping  for  packaged  water  cooling  units  to  serve  floors 
above  and  below  installation 
Drawing  through  the  cooperation  of  Louis  Blendermann 
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Piping  for  central  system  to  supply  cool  drinking  water 
Drawing  through  the  cooperation  of  James  C.  Church 
of  Syska  &  Hennessy,  Inc.,  New  York 
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air  conditioning,  heating  and  VENTILATING'S  reference  section 


Calculating  the  Heat  Requirements 
of  a  Snow  Melting  System 

WILLIAM  P.  CHAPMAN 

This  is  the  concluding  article  in  a  series  of  twelve  on  the  calculation  of  heat  requirements  of  snow'^melting  systems  in 
«y  parts  of  the  United  States  where  such  systems  are  likely  to  be  used.  Due  to  great  reader  interest  in  this  series, 
virtually  all  the  regional  data  are  being  repeated  in  this  summary  to  comprise  a  complete  and  self-contained  refer¬ 
ence  Section. 

The  heat  required  by  a  snow  melting  system  depends  on  four  climatic  variables:  Wind  velocity,  air  temperature, 
rate  of  snowfall,  and  relative  humidity.  While  formulas  have  been  developed  for  calculating  these  energy  requirements, 
values  and  frequency  of  the  climatic  variables  have  not  up  to  now  been  available  for  more  than  a  rew  localities  in 
the  U.S.  It  is  the  object  of  this  Reference  Section  to  present  information  on  climatic  data  relatinq  to  the  subject  for 
over  thirty  cities  throughout  the  country  and  from  which  the  total  heat  requirements  per  square  foot  of  snow  melting 
area  may  be  determined.  These  data  include  maximum  heat  output  as  well  as  information  on  how  often  the  system  will 
operate,  how  often  it  must  operate  at  a  given  heat  output,  and  the  most  probable  heat  output. 


Fig.  1 

SNOW  MELTING  REGIONS 


A  N  owner  may  have  decided  that  a  snow  melting  sys- 
tern  is  desirable  for  reasons  of  safety,  convenience, 
publicity,  or  economy,  but  in  all  cases  he  will  want  the 
designer  to  estimate  the  initial  and  the  operating  cost. 
These  estimates  must  be  based  on  the  size  of  the  equip¬ 
ment,  the  frequency  of  operating,  and  the  pattern  of 
operation.  How  often  will  it  reach  full  output;  how 
often  will  it  operate  at  half  load?  Such  questions  can 
best  be  answered  by  frequency  analysis  of  weather  data. 
There  is,  however,  one  additional  consideration — what  is 
the  system  required  to  do?  Is  it  a  residential  system  with 
minimum  requirements,  a  commercial  system  with  mod¬ 
erate  requirements,  or  is  it  an  emergency  system  with 
maximum  requirements? 

The  total  heat  output  of  a  snow  melting  slab  consists 
of  the  heat  required  to  (1)  raise  the  temperature  of  the 
snow  to  the  melting  point,  (2)  melt  the  snow  (heat  of 
fusion),  (3)  evaporate  a  portion  of  the  melted  snow  and 
(4)  make  up  the  heat  transferred  by  convection  and 
radiation  from  that  portion  of  the  slab  free  of  snow. 

The  total  heat  requirements  of  a  snow  melting  slab  can 
be  expressed  in  the  basic  equation: 


qt  = 
where  qt  = 

q«  = 

qm 

qe  = 

1“ 

qh  = 
Ar  = 


qs  +  qm  +  Ar  (qe  +  qh) 

total  heat,  Btu  per  (hr)  (sq  ft), 
sensible  heat,  Btu  per  (hr)  (sq  ft), 
heat  to  melt  the  snow,  Btu  per  (hr)  (sq  ft) . 
heat  to  evaporate  the  melted  snow,  Btu  per 
(hr)  (sq  ft). 

heat  transferred  by  radiation  and  convec¬ 
tion,  Btu  per  (hr)  (sq  ft), 
free  area  ratio. 


The  derivation  of  the  four  equations  for  computing 
qs,  qm?  qe?  and  qh  have  been  given  previously  and  need 
not  be  repeated  here.^  Air  temperature,  rate  of  snowfall, 
wind  velocity  and  vapor  pressure  of  the  air  all  enter  into 
their  calculation,  and  all  of  these  are  climatic  variables. 

In  the  foregoing  equation,  note  that  the  last  two  items 
making  up  the  equation,  qe  and  qh,  have  no  value  while 
the  slab  is  entirely  covered  by  snow,  since  the  melted 
snow  beneath  cannot  evaporate  nor  can  the  slab  lose  heat 
by  radiation  and  convection.  When  the  slab  is  partially 
freed  of  snow,  qe  and  qh  have  a  value  depending  on  the 
ratio  of  free  area  (melted  area)  to  the  total  slab  area. 
This  ratio  is  termed  free  area  ratio,  expressed  by 

Ar  =  Af/At 

where  Ar  =  free  area  ratio.  At  =  area  of  slab  free  of 
snow,  in  sq  ft.  At  =  total  area  of  slab. 

It  can  be  shown  that  there  are  just  three  practical 
values  for  Ar?  namely,  zero,  0.5  and  1.0.  When  the  free 
area  ratio,  Ar,  is  equal  to  zero,  the  slab  is  covered  com¬ 
pletely  with  snow.  Although  this  condition  can  be  defined 
as  a  failure  of  the  system  it  may  be  tolerable  in  some 
instances  for  short  periods  of  time.  When  the  free  area 
ratio,  Ar,  is  equal  to  unity,  the  slab  is  completely  free  of 
snow.  This  situation  requires  the  maximum  output  for  a 
given  weather  condition. 

An  intermediate  value  of  A,.  =  0.5  indicates  a  partial 
coverage  of  snow.  A  very  light  coverage  of  snow  will  de¬ 
velop  a  free  area  ratio  of  0.5,  but  probably  will  not  reduce 
traction  dangerously. 

The  total  heat  output  of  a  snow  melting  system  de- 


^  Design  of  Snow  Melting  Systems,  Heating  and  Ventilating,  April, 
1952,  and  Design  Conditions  for  Snow  Melting,  Heating  and  Ventilating, 
November,  1952,  both  by  William  P.  Chapman. 


pends  on  the  rate  at  which  it  melts  the  snow,  and  this  rate 
in  turn  depends  on  the  relative  importance  of  rapid  snow 
removal  among  the  different  types  of  applications.  Snow 
melting  systems  can  be  classified  as  follows: 

Class  I  (minimum) :  Residential  walks  or  driveways 
and  interplant  areaways; 

Class  II  (moderate) :  Commercial  (stores  and  offices) 
sidewalks  and  driveways  and  steps  of  hos¬ 
pitals;  and 

Class  III  (maximum) :  Toll  plazas  of  highways  and 
bridges,  and  aprons  and  loading  areas  of  air¬ 
ports. 

These  classifications  depend  upon  the  allowable  rate  of 
snow  melting.  For  example,  a  residential  system  does 
not  have  to  melt  snow  as  rapidly  as  a  commercial  system. 
In  fact,  a  depth  of  snow  of  an  inch  for  an  hour  or  so 
during  a  heavy  storm  might  not  be  objectionable  with  a 
residential  system.  On  the  other  hand,  a  store  manager 
would  claim  the  system  was  inadequate  if  half  an  inch 
accumulated  on  the  sidewalk  in  front  of  his  store.  The 
difference,  then,  between  a  Class  I  system  and  a  Class  II 
system  is  in  the  ability  of  each  system  to  melt  snow.  The 
one  feature  that  is  common  to  all  classes  is  that  the  sys¬ 
tems  must  be  adequate  for  some  combination  of  weather 
factors.  Or,  the  designer  wants  to  be  able  to  say  that  he 
will  pay  to  melt  snow  whenever  conditions  are  milder 
than  some  critical  values,  but  he  is  willing  to  have  an 
inadequate  system  for  a  given  fraction  of  the  time.  In 
other  words,  the  designer  will  run  a  calculated  risk  pro¬ 
viding  he  knows  the  odds  of  that  risk.  For  a  residential 
system,  where  initial  cost  must  be  at  a  minimum,  the  de¬ 
signer  must  accept  more  frequent  snow  accumulations. 

Naturally,  the  owner  is  not  concerned  about  an  expla¬ 
nation  of  why  there  is  an  accumulation  of  snow  on  the 
sidewalk/  It  is  immaterial  whether  the  accumulation  is 
due  to  an  excessive  snowfall  or  whether  it  is  due  to  an 
extremely  cold  snowfall.  In  both  cases,  the  ultimate 
reason  is  that  an  inadequate  flow  of  heat  is  reaching  the 
surface.  The  true  analysis  of  heat  output,  then,  depends 
on  an  analysis  of  the  weather.  This  is  true  of  all  three 
system  classes. 

The  total  heat  requirements  of  a  snow  melting  system 
are  determined,  therefore,  by  (a)  the  total  area  of  the 
snow  melting  slab,  (b)  the  rate  at  which  the  snow  is  to 
be  removed,  and  (c)  the  values  and  frequency  distribu¬ 
tion  of  each  of  the  pertinent  climatic  variables  (humidity, 
wind,  temperature,  and  snowfall).  Obviously  (c)  varies 
from  city  to  city  and,  due  to  the  complexity  and  number 
of  calculations  to  obtain  a  frequency  distribution  of  the 
four  variables,  the  evaluation  of  (c)  has  been  virtually 
impossible.  However,  by  the  use  of  punched  cards  and 
statistical  tabulating  machines,  data  have  been  derived 
so  that  the  heat  requirements  for  a  given  city  can  be 
simply  presented. 

The  designer  needs  two  types  of  information.  First, 
the  most  severe  combinations  of  variables  on  which  to 
base  his  design  output,  and,  second,  the  heat  required 
over  the  season  so  that  operating  costs  can  be  determined. 

Table  I 

Table  1  gives  some  generalized  information  on  snow¬ 
fall  and  snow  on  the  ground.  The  next  to  last  item, 
“Greatest  depth  of  snow  on  the  ground”  indicates  the 
greatest  depth  to  which  snowfall  has  ever  accumulated. 
Other  items  are  self-explanatory. 
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TABLE  l>~GENERAL  INfORMATION  ON  SNOWFALL 


City 

Approx.  Mean 

No.  of  Days 
per  Year  with 
Inch  or  More 
Snow  on  Ground 

Mean  No.  of 
Inches  per 

Year  of 
Snowfall 

Greatest 
Snowfall 
in  24  Hr 

Greatest 

Depth  of 

Snow 

on  Ground 

Mean  No.  of 
Days  per  Year 
with  Snowfall 
of  1  Inch  or  More 

Albuquerque,  N.  M. 

20 

8.6 

6.8 

6.8 

4‘ 

Amarillo,  Tex. 

1 5 

19.2 

20.6 

13.5 

6 

Boston,,  Mass. 

70 

42.5 

16.5 

23.0 

10 

Buffalo-Niagara  Falls,  N.  Y. 

95 

74.4 

24.3 

32.0 

22 

Burlington,  Vt. 

140 

65.4 

24.2 

27.0 

20’ 

Caribou-Limestone,  Me. 

no 

102.3 

18.2 

51.0 

31” 

ciieyenne,  Wyo. 

100 

56.4 

16.5 

21.0 

17" 

Chicago,  III. 

70 

33.8 

14.9 

24.7 

10 

Colorado  Springs,  Colo. 

40 

24.3' 

23.0* 

32.6' 

17* 

Columbus,  Ohio 

50 

21.7 

11.9 

13.5 

6 

Detroit,  Mich. 

85 

39.8 

24.5 

26.0 

13 

Duluth,  Minn. 

140 

54.9 

23.0 

38.6 

16 

Falmouth,  Mass. 

30* 

21.2“ 

15.0* 

18.21 

35“ 

Great  Falls,  Mont, 

100 

53.5 

1 1.0 

18.3 

20' 

Hartford,  Conn. 

65 

40.5 

19.0 

32.8 

1 1 

Lincoln,  Neb. 

40*’ 

26.3 

12.4 

17.1 

9' 

Memphis,  Tenn. 

10 

5.2 

18.0 

10.2 

2* 

Minneapolis-St.  Paul,  Minn. 

no 

42.2 

16.2 

31.0 

12 

Mt  Home,  Idaho 

50 

17.7 

13.0* 

18.0* 

8“ 

New  York,  N.  Y. 

35 

30.9 

25.8 

24.0 

8 

Ogden,  Utah 

55 

88.7 

15.3'’ 

23.0** 

18' 

Oklahoma  City,  Okla. 

20 

8.0 

1 1.3 

10.5 

3 

Philadelphia,  Pa. 

35 

21.5 

21.0 

26.0 

6 

Pittsburgh,  Pa. 

70 

34.7 

17.5 

23.0 

1 1 

Portland,  Ore. 

10 

12.6 

16.0 

19.0 

4 

Rapid  City,  S.  D. 

100 

33.2 

18.3 

18.0 

34’' 

Reno,  Nev. 

30 

28.4 

22.5 

30.0 

6 

St.  Louis,  Mo. 

40 

17.3 

20.4 

15.6 

5 

Salina,  Kan. 

33 

17.9 

12.3* 

12.0' 

4* 

Sault  Ste.  Marie,  Mich. 

130 

83.5 

14.3 

36.2 

29' 

Seattle-Tacoma,  Wash. 

20 

11.7 

21.5 

29.0 

2 

Spokane,  Wash. 

65 

38.2 

13.0 

29.0 

133 

Washington,  D.  C. 

30 

19.9 

25.0 

34.2 

6 

•  With  trace  amounts.  ••  Lincoln  has  73  days  with  trace  amounts.  *  For  Denver,  SS.9.  <•  For  Providence,  32.4.  *  Figure  applies  to  Denver. 

•  Figure  applies  to  Providence.  Nantucket  figure  is  20.1.  *  Figure  applies  to  Boise.  ■'  Figure  applies  to  Salt  Lake  City.  *  Figure  aplies  to  Wichita. 

1  Figure  applies  to  Providence.  Nantucket  figure  is  23.0.  ^  Albuquerque  has  23  c'ays  with  trace  amounts.  '  Burlington  has  89  days  with  trace 

amounts.  Caribou  has  64  days  with  trace  amounts.  ”  Cheyenne  has  68  days  with  trace  amounts,  f  Figure  applies  to  Denver.  Denver  has  73 
days  with  trace  amounts.  Figure  applies  to  Providence.  Providence  has  42  days  with  trace  amounts.  Great  Falls  has  83  days  with  trace  amounts. 
•Lincoln  has  42  days  with  trace  amounts.  ‘Memphis  has  15  days  with  trace  amounts.  “Figure  applies  to  Boise.  Boise  has  34  days  with  trace 
amounts.  Figure  applies  to  Salt  Lake  City.  Salt  Lake  City  has  69  days  with  trace  amounts.  *  Mean  number  of  days  with  precipitation  of  0.01 
inches  of  water  equivalent  for  October  to  March,  incl.  *  Figure  applies  to  Wichita.  Wichita  has  30  days  with  trace  amounts,  r  Sault  Ste.  Marie 
has  102  days  with  trace  amounts. 


Table  2 

Table  2  contains  the  operating  information  of  a  snow 
melting  system.  For  freezing  temperatures  (32  deg  and 
below )  but  no  snowfall  the  system  may  he  “idling.”  That 
is,  the  designer  may  want  to  supply  some  heat  to  the  slab 
so  that  there  will  be  immediate  melting  when  snow  starts 
to  fall.  The  column  on  mean  temperature  gives  the  aver¬ 
age  temperature  during  freezing  temperatures.  This  tem¬ 
perature  is  used  in  calculating  the  “idling”  load.  The 
other  term  needed  to  calculate  idling  load  is  the  wind 
velocity  during  the  period  of  freezing  temperatures. 

The  column  “Hours  of  Snowfall”  indicates  the  number 
of  hours  that  snow  is  falling  at  rates  equal  to  or  greater 
than  0.01  inch  of  water  equivalent  per  hour.  Roughly 
speaking  there  are  snowfalls  of  “trace”  quantities  about 
twice  as  often  as  there  are  for  measurable  quantities  of 
0.01  inch  or  more.  It  is  assumed  that  these  light  falls 
can  be  handled  by  the  idling  load. 

The  remaining  columns  of  Table  2  represent  the  fre¬ 
quency  distribution  of  required  heat  output.  This  dis¬ 
tribution  is  based  on  the  solution  to  the  basic  equation 


for  two  values  of  the  free  area  ratio,  Ar.  This  distribu¬ 
tion  represents  the  heart  of  the  analysis  and  is  also  the 
basis  for  Tables  3  and  4. 

Table  3 

Table  3  contains  the  design  heat  requirement  based  on 
classification  of  snow  melting  systems.  Under  Class  I 
systems,  the  figures  in  parenthesis  are  idling  rates  and, 
since  they  exceed  the  Class  I  design  rates,  should  be  taken 
as  design  output  for  this  classification.  Design  rates  may 
be  altered  by  the  designer  if  he  feels  that  a  particular 
job  should  have  a  different  design  criterion  from  those 
given  in  the  footnote.  Any  change  in  design  selection 
should  be  based  on  the  frequency  distribution  given  in 
Table  2. 

Figures  2,  3,  and  4  show  design  rate  in  Btu  per  (hr) 
(sq  ft)  for  Classes  I,  II,  and  III,  respectively. 

Table  4 

Table  4  contains  the  data  required  to  estimate  the  oper- 
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ating  cost  of  a  snow  melting  system.  The  footnotes  to 
Table  4  explain  the  various  items. 

The  best  use  of  the  data  published  in  Tables  1,  2,  3, 
and  4  requires  a  brief  study  of  the  topography  and  gen¬ 
eral  weather  conditions  for  a  region.  As  a  result  a  nar¬ 
rative  climatological  summary  for  each  region  appears 
at  the  end  of  this  section. 

Use  of  the  Tables 

Example  1.  Assume  that  two  engineers  have  been  as¬ 
signed  to  select  the  required  output  for  a  snow  melting 
system  for  automobile  traffic  in  Buffalo,  N.  Y.  It  is  de> 
cided  that  25%  will  be  adequate  for  back  and  edge  losses. 
One  engineer  submits  a  figure  of  250  Btu  per  (hr)  (sq 
ft)  and  the  other  submits  a  figure  of  375  Btu  per  (hr) 
(sq  ft). 

Their  arguments  go  something  like  this:  Mr.  Small 
argues  that  automobiles  will  not  be  out  in  heavy  snow¬ 
storms,  hence  a  Class  II  system  is  adequate;  furthermore 
an  output  of  200  is  adequate  for  98.2%  of  the  snowfall 
in  Buffalo  (see  Table  2).  An  additional  50  Btu  per  (hr) 
(sq  ft)  provides  25%  back  loss. 

Mr.  Bigg  is  aware  of  Small’s  reasoning  and  has  in 
fact  considered  it.  He  argues,  though,  that  public  con¬ 
veyances  will  be  out  in  the  worst  weather,  and  in  addition 
so  will  such  vehicles  as  fire  engines,  ambulances  and 
other  vehicles  on  emergency  calls.  As  a  result  Bigg  votes 
for  an  output  of  300  plus  75  for  back  losses.  In  addition. 
Bigg  points  out  that  operating  costs  for  a  Class  III  system 
are  14,900  Btu  per  (year)  (sq  ft)  and  14,600  for  a  Class 
II.  Surely  such  a  slight  increase  in  operating  costs  are 
warranted  for  the  added  protection  of  emergency  travel. 


The  writer  believes  that  Bigg’s  reasoning  is  superior  to 
Small’s,  but  would  agree  with  Small  that  an  output  of 
250  is  adequate  for  Buffalo.  This  opinion  is  based  on 
an  extension  of  Bigg’s  reasoning.  A  careful  examination 
of  Table  2  indicates  that  an  output  of  200  Btu  per  (hr) 
(sq  ft)  always  will  provide  a  free  area  ratio  greater  than 
zero.  In  other  words,  snow  will  not  accumulate  beyond 
that  amount  required  to  give  Ar  =  0;  furthermore, 
frequencies  of  0.002  for  rates  above  240  indicate  that 
a  Class  III  rate  of  307  is  based  on  rule  1,  footnote  3 
of  Table  3,  and  probably  for  one  unusual  storm  every 
four  years.  True,  two  consecutive  hours  would  be  bad, 
but  since  the  snow  cannot  be  accumulating,  Ar  must  still 
be  above  zero  but  less  than  unity.  In  other  words,  the  rate 
of  307  is  due  to  high  winds  and  low  temperatures  rather 
than  heavy  snowfall.  Emergency  vehicles  would  have  to 
be  driven  carefully,  but  they  would  not  be  stalled.  It 
seems  adequate,  then,  to  select  the  design  rate  of  200  Btu 
per  (hr)  (sq  ft)  and  allow  for  back  and  edge  losses.  Mr. 
Small  gains  his  point,  even  though  he  had  a  weaker 
argument. 

Example  2.  A  plant  engineer  for  a  company  located 
just  outside  Duluth,  Minnesota,  has  decided  that  a  srrow 
melting  system  would  increase  plant  shipments  during 
the  winter.  There  are  two  choices.  Run  a  pipe  line  from 
a  remote  station  or  put  in  a  boiler  just  for  the  snow 
melting  system.  The  water  from  the  remote  station  is 
being  wasted  at  the  present  time.  If  he  uses  it  as  a  heat 
source  for  a  snow  melting  system,  he  can  reclaim  the 
energy  that  is  being  wasted  now.  His  choice  is  governed 
by  the  economics  of  each  system.  If  he  runs  the  pipe 
line  he  will  have  an  almost  unlimited  source  of  good, 
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non-corrosive  hot  water  that  will  develop  a  temperature 
of  160  deg  F  in  the  anti-freeze  fluid  of  his  snow  melting 
system. 

The  problem  is  to  compare  the  cost  of  the  pipe  line 
(including  maintenance  of  course)  to  the  cost  of  the 
boiler  and  the  annual  fuel  consumption.  In  one  case 
there  is  high  initial  cost  but  low  operating  costs;  in  the 
other  case  there  is  just  the  opposite.  First,  he  must 
decide  on  the  performance  of  a  system  operating  with 
160  deg  fluid,  and  second  he  must  decide  on  the  annual 
operating  cost  of  such  a  system. 

Solution:  A  system  with  a  fluid  temperature  (tw)  of 
160  deg  and  a  surface  temperature  (tf)  of  33  deg  should 
have  an  output  of 

t„_t,  160  —  33 

q  =  — -  =  -  =  254  Btu  per  (hr)  (sq  ft).^ 

R  0.50 

where  R  =  thermal  resistance  of  slab,  pipe  to  surface, 
(deg)  (sq  ft)  (hr)  per  Btu. 

Assume  an  output  of  250  Btu  per  (hr)  (sq  ft) .  From 
Table  2,  for  Duluth,  it  is  seen  that  2.5  +  1.7  0.6  = 

4.8%  of  the  snowfalls  will  require  an  output  in  excess 
of  250  for  Ar  =  1.0.  On  the  other  hand  the  maximum 
output  for  Ar  =  0  is  shown  as  206  Btu  per  (hr)  (sq  ft) . 
In  addition  the  maximum  output  for  Ar  =  1  is  only 
382;  therefore,  an  output  for  250  should  develop  a  free 
area  ratio  of  at  least  0.25,  but  this  is  adequate  for  plant 
vehicular  traffic,  especially  since  Ar  =  1  can  be  expected 
for  95%  of  the  time. 

It  seems  likely  then  that  a  fluid  temperature  of  160  deg 
will  be  satisfactory.  The  remaining  problem  is  to  com¬ 
pute  the  fuel  consumption  of  a  system  such  as  this.  The 
engineer  has  decided  to  control  the  surface  temperature 
at  33  deg  and  maintain  Ar  =  1  up  to  the  capacity  of  the 
system.  He  can  assume  that  the  frequency  distribution 
in  each  cell  of  Table  2  is  linear,  so  that  the  system  output 
for  Ar  =  1  up  to  q  =  250  and  tf  =  33  could  be  calcu¬ 
lated  as  follows: 

0.237  X  25  =  59.25 

0.329  X  75  =  24.68 

0.206  X  125  =  25.75 

0.137  X  175  =  24.00 

0.043  X  225  .=  9.68 

143.36  Btu  per  (hr)  (sq  ft) 

For  the  remaining  4.8%  of  the  cases  where  the  re¬ 
quired  output  is  in  excess  of  250  Btu  per  (hr)  (sq  ft) 
and  Ar  <  1,  the  system  output  could  be  calculated  as: 

0.048  X  250  =  12.00  Btu  per  (hr)  (sq  ft). 

Since  Duluth  has  an  average  snowfall  of  250  hours 
per  year,  the  annual  system  output  would  be: 

(143.36  +  12.00)  X  250  =  38,840  Btu  per  (yr)  (sq  ft) 

To  this  figure  must  be  added  the  estimated  back  and 
edge  losses. 

With  these  data  and  the  fuel  costs  for  a  boiler  the  en¬ 
gineer  is  in  a  position  to  compare  the  economics  of  the 
systems.  One  advantage  of  the  remote  system  is  that  it 
can  “idle”  whenever  there  is  no  snow.  The  only  cost  is 
the  pumping  cost.  With  such  an  operation,  the  slab  will 
be  warm  before  the  snow  starts  falling.  In  this  way,  there 
will  never  be  an  accumulation  of  snow. 

Example  3.  An  engineer  has  been  retained  to  design 
the  mechanical  equipment  for  the  service  areas  of  a 
turnpike  running  from  the  eastern  edge  of  the  Wisconsin- 


Illinois  border  northwest  to  the  Wisconsin-Minnesota 
border  just  east  of  St.  Paul.  He  decides  that  Chicago 
data  will  be  adequate  for  the  southern  terminus  and  that 
Minneapolis-St.  Paul  data  will  be  adequate  for  the 
northern  terminus.  His  problem  is  to  determine  the  data 
for  the  central  service  areas. 

Figures  1  to  3,  inclusive,  and  Table  1  will  give  the 
desired  answers,  but  Tables  2,  3  and  4  should  be  checked 
for  possible  trends.  In  addition  the  narrative  climato¬ 
logical  summary  for  the  Southeast  Central  and  North¬ 
east  Central  regions  should  be  reviewed  before  estimating 
how  fast  to  grade  the  output  values  from  the  southern  to 
the  northern  conditions. 

Assume,  for  this  example,  that  the  city  in  question  is 
Madison,  Wis.  Inspection^  will  indicate  that  the  annual 
average  number  of  days  with  snow  cover  of  an  inch  or 
more  would  be  100,  and  that  the  engineer  can  assume  an 
average  snowfall  of  40  inches.  In  addition,  he  can  esti¬ 
mate  about  11  days  per  year  with  a  snowfall  of  an  inch 
or  more. 

For  the  walkways  to  the  restaurant  from  the  parking 
area  a  Class  I  design  rate  could  be  used.  From  Fig.  1, 
this  rate  would  be  taken  as  90  Btu  per  (hr)  (sq  ft).  This 
is  in  good  agreement  with  data  in  Tables  3  and  4  which 
give  the  rate  at  89  (design  rate)  for  Chicago  and  95 
(idling  rate)  for  Minneapolis. 

The  lanes  leading  from  the  turnpike  to  the  gasoline 
pumps  and  parking  areas  should  be  rated  as  Class  II 
areas.  Figure  2  would  indicate  a  rate  of  160  to  180  Btu 
per  (hr)  (sq  ft),  but  a  check  of  Tables  2  and  3  would 
indicate  that  160  would  be  adequate. 

If  an  emergency  area  were  included,  for  a  wrecking 
truck,  ambulance,  or  police  garage,  it  would  be  wise  to 
consider  a  Class  III  rate  for  such  areas.  Figure  3  for 
Class  III  areas  indicates  that  275  Btu  per  (hr)  (sq  ft) 
should  be  adequate,  although  Table  3  lists  Chicago  at 
350.  An  inspection  of  Table  2  for  Chicago  shows  that  a 
rate  of  275  Btu  per  (hr)  (sq  ft)  would  be  adequate  for 
Ar=l  for  99.8%  of  the  time.  So,  for  such  a  use  an 
output  of  275  seems  sufficient. 

REGIONAL  CLIMATIC  DATA 

Climatic  data  pertinent  to  a  study  of  snow  melting  are 
summarized  on  the  pages  which  follow.  Numerals  pre¬ 
ceding  the  name  of  the  region  are  keyed  to  Fig.  1  which 
shows  the  area  covered  by  each  region.® 

I — New  England  Region 

The  cities  chosen  to  represent  this  region  are  Hart¬ 
ford,  Conn.,  Falmouth,  Mass.,  and  Boston.  All  three 
cities  have  variable  climate. 

Since  the  cities  are  quite  close  geographically  it  is  per¬ 
missible  to  discuss  the  weather  of  the  Region  rather  than 
of  the  three  cities  individually.  The  first  killing  frost  in 
the  fall  is  mid-October.  The  last  killing  frost  in  the 
spring  is  mid-April. 

The  first  measurable  snowfall  usually  occurs  in  No- 

*  Maps  showing  average  annual  snowfall  and  extent  of  snow  cover 
appear  on  the  Reference  Data  Sheet  in  Air  Conditioning,  Heating  and 
Ventilating,  August,  1957. 

*  In  addition  to  the  data  ^ven  in  this  section,  further  regional  climatic 
information  can  be  found  in  the  author’s  sene^  Calculating  the  Heat 
Requirements  of  a  Snow  Melting  System,  Air  Conditioning,  Heating 
AND  Ventilating,  as  follows:  Region  1,  May,  1957;  Region  2,  February, 
1957;  Region  3,  July,  1957;  Region  4,  September,  1956;  Region  5,  De¬ 
cember,  1956;  Region  6,  April,  1957;  Region  7,  January,  1957;  Region  8, 
June,  1957;  Region  9,  March,  1957;  Region  10,  October,  1956;  and 
Region  11,  November,  1956. 
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TABLE  2— DATA  FOR  DETERMINING  OPERATING 

Period  of  No  Snowfall 


1 

Air  Temperature,  Deg.  F’ 

Ciiy 

Over  32  | 

Below  or  Equal  to  32 

Mean  Temperature 
During 

Wind  Velocity, 
Freezing  Period,* 
mph 

%  of  Winter  Hours  with  No  ! 

Snow  at  Above  Temperatures 

Freezing  Period* 

Albuquerque,  N.  M.. 

.  74.7 

24.7 

26.2 

8.5 

Amarillo,  Tex . 

.  73.1 

26.0 

24.6 

13.3 

Boston,  Mass . 

.  64.6 

31.4 

24.7 

14.2 

Buffalo-Niagara  Falls, 

N.  Y...  46.5 

46.9 

23.9 

10.8 

Burlington,  Vt . 

.  39.0 

54.5 

19.6 

10.8 

Caribou-Limestone,  M 

e .  21.4 

70.6 

16.5 

10.0 

Cheyenne,  Wyo . 

.  46.4 

49.8 

21.5 

15.3 

Chicago,  III . 

.  45.4 

50.9 

21.4 

11.5 

Colorado  Springs,  Colo .  54.3 

43.6 

22.1 

1 1.5 

Columbus,  Ohio  . . . . 

.  59.0 

38.1 

24.5 

10.0 

Detroit,  Mich . 

.  47.0 

49.3 

24.1 

10.6 

.  12.6 

80.5 

14.5 

12.0 

Falmouth,  Mass . 

.  68.5 

29.5 

25.5 

12.8 

Great  Falls,  Mont.  . . 

....:..  49.0 

46.2 

16.5 

14.4 

Hartford,  Conn . 

.  56.4 

38.9 

24.4 

8.2 

Lincoln,  Neb . 

.  45.0 

52.5 

20.8 

lO.I 

Memphis,  Tenn . 

.  87.2 

12.5 

27.0 

11.5 

Minneapolis-St.  Paul,  1 

Minn.  . .  23.6 

70.8 

16.9 

1  l.l 

Mt.  Home,  Idaho  . . . 

.  56.3 

42.6 

24.9 

9.5 

New  York,  N.  Y . 

.  55.7 

42.2 

24.2 

1 1.8 

Ogden,  Utah  . 

.  50.0 

45.6 

24.3 

9.4 

Oklahoma  City,  Okla 

.  79.0 

19.8 

24.6 

15.8 

Philadelphia,  Pa.  ... 

.  75.8 

22.6 

26.7 

9.7 

.  55.2 

39.8 

24.3 

11.6 

Portland,  Ore . 

.  92.9 

6.1  28.9 

(Table  continued  on  tubiequent  pages) 

8.4 

*  The  period  covered  by  this  table  is  from  Nov.  1  to 

March  31,  inch  with  February  taken  as  a  2%%  day  month.  Total  hours  in  period  =  3630. 

not  actual  operating  time.  See  text.  '  Snowfalls  of  trace  amounts  are  not  included;  hence. 

“Hours  of  Snowfall”  includes 

only  those  hours  of  O.Ul  »ocW| 

100%  of  the  number  ol 
above  32  deg  F. 

f  hours  of  snowfall.  •“Freezing  Period**  is  that  during  No  Snowfall  when  the  air  temperature  is  32  deg  or  below.  *  When  heat  outp® 
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CHARACTERISTICS  OF  SNOW  MELTING  SYSTEMS^ 


Period  of  Snowfall* 


Hours  of 

1 

Required  Output,  Btu  per  Sq.  Ft.  per  Hr.* 

Snowfall* 

Area 

Ratio, 

1 

1 

1 

Maximum  Output, 

Hr. 

0-49 

50-99 

_ 1 

100-149  1 
1 

150-199 

200-249 

250-299 

300-349  I 

350-399 

I 

400- up 

Btu  per  Sq.  Ft.  per  Hr. 

Per 

per 

Ar 

Cent 

Year 

Frequency  Distribution  of  Snowfall  Hours  at  Above  Outputs,  Percent* 

0.6 

22 

n 

62.0 

25.4 

7.6 

4.2 

0.0 

0.8 

_ 

_ 

259 

lo 

94.1 

5.9 

— 

— 

— 

— 

— 

— 

— 

82 

0.9 

33 

33.7 

35.4 

15.4 

10.7 

3.0 

1.8 

_ 

_ 

_ 

260 

{o 

88.1 

lO.I 

1.8 

— 

— 

— 

— 

— 

— 

143 

4.0 

145 

5 1 

51.5 

30.0 

12.3 

4.3 

1.2 

0.6 

0.1 

_ 

_ 

320 

\o 

83.2 

14.0 

2.0 

0.3 

0.3 

0.1 

— 

0.2 

— 

370* 

6.6 

240 

i  1 

50.7 

32.6 

1 1.2 

3.7 

1.4 

0.2 

0.2 

_ 

_ 

309 

10 

95.9 

3.4 

0.2 

0.5 

— 

— 

— 

— 

— 

192 

6.5 

236 

5 1 

53.7 

29.9 

13.2 

2.5 

0.6 

0.1 

_ 

_ 

_ 

280 

[o 

91.8 

7.6 

0.6 

— 

— 

— 

— 

— 

— 

142 

8.0 

290 

j  1 

35.0 

39.7 

16.0 

5.7 

2.0 

1.0 

0.5 

0.1 

_ 

378 

|o 

92.0 

7.5 

0.5 

— 

— 

— 

— 

— 

— 

138 

3.8 

138 

\  1 

16.5 

26.2 

19.4 

13.1 

8.6 

4.7 

4.2 

4.7 

2.6 

499 

(0 

94.3 

5.4 

0.3 

— 

— 

— 

— 

— 

— 

129 

3.7 

134 

5 1 

45.8 

37.4 

1 1.4 

3.1 

1.4 

0.6 

0.2 

0.1 

_ 

368 

(0 

91.5 

8.1 

0.3 

0.1 

— 

— 

— 

— 

— 

165 

2.1 

76 

\  1 

26.8 

36.3 

19.0 

7.5 

4.4 

5.5 

0.5 

_ 

_ 

311 

to 

98.4 

1.6 

— 

— 

— 

— 

— 

— 

— 

63 

2.9 

105 

{i 

65.8 

97.7 

22.4 

2.3 

8.0 

1.7 

1.7 

0.4 

_ 

— 

— 

261 

72 

3.7 

134 

60.4 

27.7 

9.3 

1.5 

0.8 

0.3 

_ 

_ 

_ 

278 

to 

95.9 

3.5 

0.6 

— 

— 

— 

— 

— 

— 

140 

6.9 

250 

5 1 

23.7 

32.9 

20.6 

13.7 

4.3 

2.5 

1.7 

0.6 

_ 

382 

to 

94.8 

4.7 

0.0 

0.3 

0.2 

— 

— 

— 

— 

206 

2.0 

73 

5 1 

50.0 

33.9 

14.2 

1.6 

0.3 

— 

_ 

204 

to 

91.5 

7.4 

l.l 

— 

— 

— 

— 

— 

— 

144 

4.8 

174 

1 1 

26.2 

27.6 

16.7 

16.4 

7.5 

4.6 

0.3 

0.5 

0.2 

451 

to 

94.6 

4.8 

0.6 

— 

— 

— 

— 

— 

— 

138 

4.7 

171 

48.4 

34.6 

1 1.2 

4.3 

0.8 

0.7 

_ 

0.1 

_ 

396 

to 

80.4 

16.7 

2.2 

0.5 

— 

0.1 

— 

0.1 

— 

383 

2.5 

91 

5 1 

32.7 

26.2 

20.0 

13.9 

5.7 

1.5 

_ 

_ 

293 

to 

97.2 

2.6 

0.0 

0.0 

0.2 

— 

— 

— 

— 

202 

0.3 

1 1 

48.4 

28.3 

6.7 

13.3 

3.3 

_ 

_ 

_ 

_ 

227 

to 

85.0 

8.3 

6.7 

— 

— 

— 

— 

— 

— 

144 

5.6 

203 

i  1 

28.4 

31.4 

21.7 

14.1 

3.5 

0.6 

0.3 

— 

_ 

313 

to 

96.5 

3.1 

0.3 

0.1 

— 

— 

— 

— 

— 

155 

l.l 

40 

5 1 

74.2 

21.9 

3.9 

_ 

_ 

_ 

_ 

_ 

143 

(0 

98.1 

1.9 

— 

— 

— 

— 

— 

— 

— 

90 

2.1 

76 

S 1 

53.1 

31.8 

9.4 

2.2 

1.5 

1.7 

_ 

0.3 

_ 

385 

to 

87.6 

9.6 

1.5 

0.7 

0.3 

0.3 

— 

— 

— 

298 

4.4 

160 

64.6 

29.2 

5.8 

0.3 

0.1 

_ 

_ 

_ 

_ 

216 

to 

88.8 

9.4 

1.4 

0.3 

0.1 

— 

— 

— 

— 

216* 

1.2 

44 

S 1 

27.8 

18.7 

17.0 

12.6 

14.3 

5.9 

2.7 

1.0 

_ 

394 

to 

95.7 

4.3 

— 

— 

— 

— 

— 

— 

— 

81 

1.6 

58 

J 1 

62.3 

23.6 

10.4 

2.3 

0.9 

0.5 

_ 

_ 

_ 

296 

to 

84.3 

14.0 

l.l 

0.2 

0.4 

— 

— 

— 

— 

229 

5.0 

182 

5 1 

53.6 

30.8 

8.4 

4.6 

1.9 

0.7 

_ 

_ 

_ 

282 

to 

93.3 

5.9 

0.7 

0.1 

— 

— 

— 

— 

— 

157 

1.0 

36 

S 1 

78.0 

16.9 

5.1 

_ 

_ 

_ 

_ 

_ 

_ 

125 

to 

91.5 

8.5 

— 

— 

— 

— 

— 

— 

— 

97 

(Table  continued  on  subsequent  pages) 

percentage  in  Columns  2  and  3  plus  the  percent  under  hours  of  snowfall  total  100%.  Note  that  “Hours  of  Snowfall”  does  not  include  idling  time,  and  is 
water  equivalent  per  hour  snowfall.  ^Output  does  not  include  allowance  for  back  or  edge  losses  since  these  depend  on  slab  construction.  “Percentages  total 
lor  Ar  =  0  equals  or  exceeds  the  heat  output  for  Ar  =  1,  the  heat  transfer  q^  is  from  the  air  to  the  slab.  This  occurs  when  snowfall  is  at  temperatures 
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TABLE  2  (CONCLUDED)— DATA  FOR  DETERMINING  OPERATING 


Period  of  No  Snowfall 


City 

Air  Temperature,  Deg.  F" 

Wind  Velocity, 
Freezing  Period,* 
mph 

Over  32 

Below  or  Equal  to  32 

Mean  Temperature 
During 

Freezing  Period* 

%  of  Winter  Hours  with  No  ! 

Snow  at  Above  Temperatures 

Rapid  City,  S.  D.  . .  . 

.  45.2 

51.6 

19.3 

12.9 

Reno,  Nev . 

.  56.0 

41.6 

24.3 

5.6 

St.  Louis,  Mo . 

.  68.7 

30.4 

25.0 

1 1.5 

Salina,  Kan . 

.  60.0 

38.5 

23.3 

10.9 

Sault  Ste.  Marie,  Mich .  21.3 

69.2 

18.6 

9.4 

Seattle-Tacoma,  Wash .  88.0 

10.8 

28.5 

5.9 

Spokane,  Wash.  . . . 

.  48.5 

46.1 

25.7 

10.7 

Washington,  D.  C.  . 

.  77.9 

21.2 

26.8 

9.6 

(For  footnotes,  see  preceding  pages) 

vember,  and  the  last  in  March,  although  some  snowfall 
occasionally  occurs  in  April.  The  average  annual  snow¬ 
fall  is  about  40  inches  per  year.  February  generally  has 
the  greatest  amount  and  January  is  next.  In  January, 
1948,  Boston  had  32.5  inches  of  snow  and  for  the  year 
had  a  total  of  89.2  inches.  In  contrast,  the  winter  of 
1936-1937  was  very  mild  and  only  9.0  inches  of  snow 
fell.  It  is  unusual  for  the  ground  to  remain  covered 
with  snow  for  prolonged  periods,  although  some  70  days 
per  year  have  snow  on  the  ground  in  Boston. 

The  temperature  pattern  is  interesting.  Hartford  has 
recorded  a  low  of  — 24  deg  F  in  February,  1943,  and  a 
record  high  of  69  deg  in  February,  1930.  Both  Boston 
and  Hartford  have  an  annual  average  temperature  of 
50.1  deg  F.  The  winter  average  for  the  five  months, 
November  to  March  is  33.9  deg  in  Boston  and  33.2  deg' 
in  Hartford.  Notice  in  Table  2  that  at  Falmouth  the 
temperature  is  above  freezing  68.5%  of  the  time,  due  to 
the  warming  effect  of  the  ocean. 

It  is  seen  in  Table  4  that  there  is  practically  no  differ¬ 
ence  in  the  yearly  output  for  a  Class  II  or  III  system  in 
any  of  the  three  cities.  On  the  other  hand,  a  Class  I 
system  in  Hartford  would  have  twice  the  annual  output 
of  a  Class  HI  system  in  Falmouth. 

New  England  with  its  heavy  concentration  of  popula¬ 
tion,  hence  heavy  traffic,  and  its  changeable  weather  is 
an  excellent  snow  melting  market.  Systems  in  Boston 
and  Hartford  would  operate  about  500  hours  per  year 
(for  snowfalls  of  150-175  hours  per  year).  Operating 
costs  are  moderate  because  most  of  the  snowfall  occurs 
at  relatively  warm  temperatures. 

2 — Northeast  Region 

No  other  region  has  as  much  snowfall  as  this  one.  In 
addition,  this  region  is  quite  heavily  populated,  especially 
the  Mohawk  Valley  area  between  Buffalo  and  Albany. 
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Buffalo,  Burlington,  Vt.,  and  Caribou,  Me.,  were 
chosen  to  represent  this  region,  but  really  the  region 
should  be  considered  as  three  similar  sections.  The 
shoreline  of  Lake  Ontario  south  and  east  to  the  Appala¬ 
chian  Mountains  and  the  Mohawk  Valley  east  to  Albany 
is  represented  by  Buffalo.  The  Hudson  River  Valley  and 
Champlain  Valley  form  a  Y  bounded  by  the  Appala¬ 
chians  on  the  west  and  the  Green  Mountains  on  the  east, 
with  the  Adirondacks  rising  steeply  in  the  north  of  the 
Y.  This  area  is  represented  by  Burlington.  Cities  such 
as  Albany  which  lie  between  Buffalo  and  Burlington, 
more  closely  resemble  Buffalo  in  snowfall  pattern.  - 

All  three  cities,  Buffalo,  Burlington  and  Caribou,  how¬ 
ever,  have  the  typical  weather  pattern  of  the  northeast¬ 
ern  United  States;  that  is,  the  weather  is  varied  and 
changeable.  In  general,  the  winters  are  prolonged  and 
moderately  cold  with  considerable  snowfall.  This  is  in¬ 
dicated  by  the  fact  that  both  Buffalo  and  Burlington  have 
nine  months  with  mean  monthly  temperatures  below  65 
deg.  and  Caribou  has  10. 

The  mildness  of  Buffalo’s  weather  can  be  attributed  to 
the  proximity  of  Lakes  Erie  and  Ontario.  Both  lakes 
have  heavy  ice  accumulations  hence  spring  weather  is 
delayed,  but  on  the  other  hand  the  prevailing  wind  blows 
in  from  the  southwest  over  Lake  Erie.  The  result  is  that 
cold  air  masses  are  warmed  10  to  20  degrees.  The  same 
is  true  of  the  polar  air  masses  passing  over  Lake  On¬ 
tario. 

Much  of  the  heavy  snowfall  in  Buffalo,  and  eastward 
along  the  Mohawk  Valley  to  Albany,  is  caused  by  cold 
air  masses  passing  over  the  warm  humid  air  of  Lakes 
Erie  and  Ontario.  The  moisture  freezes  and  is  blown 
in  shore  and  dropped  as  snowfall. 

Somewhat  similar  conditions  occur  at  Burlington  be¬ 
cause  of  Lakes  George  and  Champlain.  The  main  effect 
of  the  Lakes  is  to  reduce  the  length  of  the  winter  season. 
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oIaracteristics  of  snow  melting  systems^ 


Period  of  Snowfall* 

Hours  of 
<;nowfall* 

Requirea  Output,  Btu  per  Sq.  Ft.  per  Hr.* 

Area 

Maximum  Output, 

1  Hr. 

Ratio, 

0-49  50-99  100-149  150-199  200-249  250-299  300-349  350-399  400-up 

Btu  per  Sq.  Ft.  per  Hr. 

Per  i  per 
Cent  ’  ■>'ear 

Ar 

Frequency  Distribution  of  Snowfall  Hours  at  Above  Outputs,  Percent' 

116 

1  1 

29.7 

29.0 

16.0 

8.4 

6.3 

3.6 

1.9 

2.0 

3.1 

581 

3.2 

(0 

97.6 

2.2 

0.2 

— 

— 

— 

— 

— 

— 

102 

87 

1  1 

82.6 

15.4 

1.8 

0.2 

_ 

_ 

_ 

_ 

’  _ 

152 

2.4 

(0 

90.2 

8.0 

1.6 

0.2 

— 

— 

— 

— 

— 

154* 

0.9 

33 

1  1 

42.9 

31.4 

16.7 

7.1 

1.9 

_ 

_ 

_ 

_ 

225 

(0 

85.2 

1 1.6 

2.6 

0.6 

— 

— 

— 

— 

— 

152 

54 

\  1 

44.9 

31.9 

12.7 

7.6 

2.2 

0.7 

_ 

_ 

_ 

286 

1.5 

io 

93.5 

6.2 

0.3 

— 

— 

— 

— 

— 

— 

120 

9.5 

345 

1  1 

45.7 

32.8 

14.3 

5.7 

1.4 

0.1 

_ 

_ 

_ 

262 

(0 

97.9 

2.0 

0.1 

— 

— 

— 

— 

— 

— 

144 

1.2 

44 

1  1 

86.3 

12.3 

1.4 

_ 

_ 

_ 

_ 

_ 

_ 

137 

(0 

91.0 

8.1 

0.9 

— 

— 

— 

— 

— 

— 

128 

5.4 

196 

1  1 

62.6 

28.7 

7.4 

1.1 

0.2 

_ 

_ 

_ 

_ 

205 

{o 

92.0 

7.8 

0.2 

— 

— 

— 

— 

— 

— 

127 

0.9 

33 

59.0 

29.8 

10.6 

0.6 

_ 

_ 

_ 

_ 

_ 

154 

{o 

85.7 

11.8 

2.5 

— 

— 

— 

— 

— 

— 
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Because  of  the  Adirondacks  to  the  west  and  the  Green 
Mountains  to  the  east,  the  prevailing  wind  is  from  the 
south  and  passes  over  Lakes  George  and  Champlain 
before  reaching  Burlington.  As  in  the  case  of  Buffalo, 
this  causes  added  snowfall. 

The  winter  starts  its  icy  grip  on  Burlington  toward 
the  end  of  November,  but  by  April  the  mean  monthly 
temperature  is  up  to  42.3  deg.  January  is  the  coldest 
month  with  an  average  temperature  of  17.9  deg.  The 
average  winter  has  19  days  with  minimum  temperatures 
below  zero  and  148  days  below  freezing,  of  which  69  have 
maximum  temperatures  below  freezing.  This  accounts 
for  the  high  number  of  days  (140)  with  snow  on  the 
ground. 

Caribou  is  near  the  eastern  edge  of  northern  Maine 
in  Aroostook  County.  Unlike  the  rest  of  this  region,  it 
does  not  have  a  body  of  water  to  the  west.  The  Appala¬ 
chian  Mountains  are  ineffective  as  a  barrier  to  the  flow 
of  Arctic  air  masses.  As  a  result,  the  winters  are  long, 
cold,  windy  and  accompanied  by  over  100  inches  of  snow. 
The  extreme  low  temperatures  (based  on  merely  17  years 
of  record)  are  not  as  cold  as  one  would  expect,  but  are 
frequent — 190  days  with  minimum  below  freezing  and 
44  below  zero. 

Note  in  Table  2  the  consistent  frequency  of  hours  of 
snowfall  per  year  for  the  three  cities.  The  average  for 
the  three  cities  is  255  hours  per  year  with  a  high  of  290 
for  Caribou  and  a  low  of  236  for  Burlington.  Obviously, 
then,  the  Northeast  region  is  the  best  market  for  snow 
melting  systems. 

Buffalo  is  a  particularly  good  market.  It  is  a  large 
city  with  a  snowfall  of  nearly  75  inches  per  year.  The 
snow  stays  on  the  ground  about  95  days  and  about  a 
fourth  (22)  of  these  days  have  falls  of  at  least  one  inch. 
A  trace  is  recorded  on  the  average  of  99  days  per  year, 
which  is  just  over  half  the  number  of  days  in  the  cold 


season.  It  is  likely,  then,  that  a  snow  melting  system 
would  operate  about  700  hours  per  year  during  99  days. 
In  Caribou  the  operating  time  would  be  even  longer. 

Notice  that  the  idling  rate  as  listed  in  Table  4  for 
Caribou  is  93  Btu  per  hour  per  sq  ft  and  only  89  for 
Class  I  design  rate  as  shown  in  Table  3.  It  seems  to  be 
better  practice  to  select  93  as  the  design  rate.  This  con¬ 
dition  is  further  discussed  under  Region  7. 

Although  the  frequency  of  snowfall  is  remarkably  con¬ 
sistent  for  the  three  cities,  the  operating  costs  are  con¬ 
siderably  different.  The  reason  can  be  determined  by 
inspecting  Table  2.  The  loads  for  Buffalo  are  concen¬ 
trated  heavily  in  the  lower  values  between  0  and  49, 
whereas  the  loads  for  Caribou  have  a  better  distribution 
— the  modal  value  being  somewhere  between  50  and  99 
Btu  per  hour  per  sq  ft.  The  load  pattern  for  Buffalo  is 
probably  due  to  the  large  number  of  snowfalls  resulting 
from  cold  air  passing  over  the  warmer  waters  of  Lake 
Erie.  Such  falls  occur  at  temperatures  between  26  and 
32  deg.  and  do  not  represent  high  melting  loads.  The 
storms  at  Caribou,  on  the  other  hand,  occur  at  lower 
temperatures  and  require  higher  slab  output. 

3 — Central  Atlantic  Coast  Region 

The  three  cities  chosen  to  represent  this  area  are  New 
York,  Philadelphia  and  Washington.  All  three  of  these 
cities  lie  on  the  Atlantic  Coastal  Plain,  and  the  entire 
region  is  relatively  flat. 

This  region  is  affected  climatically  by  the  Atlantic 
Ocean,  but  most  of  the  weather  conditions  are  the  results 
of  the  prevailing  winds  coming  from  a  westerly  direction. 
For  that  reason  the  weather  is  more  nearly  continental 
than  maritime  in  nature. 

,  In  February,  1934,  the  temperature  dropped  to  — 14 
deg  F  in  New  York  City,  but  normally  the  temperature 
reaches  zero  only  once  a  year.  About  90  days  per  year 
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have  minimum  temperatures  of  32  deg  or  below;  only  22 
days  per  year  have  maximum  temperatures  32  deg  or 
below.  With  an  average  winter  temperature  of  37.7  deg 
it  is  somewhat  surprising  that  snow  is  on  the  ground  35 
days  per  year.  The  snow  season  in  New  York  starts  in 
December  and  ends  about  the  middle  of  March.  About 
one-third  of  the  total  snow  falls  in  February,  so  that  the 
snow  season  is  quite  late.  The  annual  average  snowfall 
is  30.9  inches  but  in  February,  1894,  there  was  a  fall  of 
37.9  inches  and  in  the  winter  of  1947-48  the  total  was 
61.5  inches.  About  three  or  four  times  a  year  a  snowfall 
of  three  or  more  inches  can  be  expected  and  about  once 
a  year  a  fall  of  at  least  seven  inches  can  be  expected. 
In  a  city  like  New  York  a  snowfall  in  excess  of  three 
inches  represents  a  real  nuisance. 

In  Philadelphia  there  is  less  snowfall  than  in  New 
York;  however,  occasional  storms  are  about  as  severe  as 
those  in  New  York.  For  example  the  maximum  fall  in 
24  hours  was  25.8  inches  in  New  York  City  and  21.0 
inches  in  Philadelphia.  In  addition,  the  snow  stays  on 
the  ground  about  as  long  in  Philadelphia  as  in  New  York 
— about  35  days  per  year  for  each  city.  The  Weather 
Bureau  does  report,  though,  that  there  is  considerable 
variation  in  the  pattern  of  snow  in  various  parts  of  the 
city.  In  general  the  snowfalls  are  not  particularly  heavy. 
Single  storms  of  10  inches  or  more  have  occurred  only 
12  times  in  Philadelphia  since  1884. 

The  coldest  temperature  on  record  in  Philadelphia  is 
— 11  deg  F  and  occurred  in  February,  1934.  About  once 
each  year  the  temperature  drops  to  zero  or  below.  The 
average  year  will  have  76  days  with  minimum  tempera¬ 


tures  equal  to  or  less  than  freezing,  and  21  of  the  76 
occur  in  January.  February  has  the  most  snow,  6.7 
inches.  In  January,  1918,  there  was  a  fall  of  27.0  inches. 
This  is  the  maximum  for  a  single  month;  the  annual 
maximum  was  43.8  inches  and  occurred  in  the  winter 
of  1904-05. 

Washington,  D.  C.,  has  the  mildest  winter  and  the 
least  snowfall  of  the  three  cities  studied  in  this  region. 
The  coldest  weather  occurs  in  late  January  and  early 
February.  January  has  a  mean  monthly  temperature  of 
36.5  deg  and  February  37.5  deg.  A  minimum  of  zero 
is  rare,  but  freezing  temperatures  are  registered  on  the 
average  of  82  days  per  year.  The  record  low  was  — 15 
deg  on  February  11,  1899,  just  preceding  the  worst 
blizzard  in  Washington’s  climatic  record. 

The  1899  blizzard  brought  20.5  inches  of  snow  and 
for  that  month  the  total  snowfall  was  35.2  inches.  In 
January,  1922,  hov'ever,  in  one  24  hour  period  the  fall 
was  25.0  inches  with  31.5  inches  for  the  month  and  44.5 
inches  for  the  winter.  The  average  annual  snowfall  is 
19.9  inches. 

From  Table  2,  the  market  for  snow  melting  in  this 
region  might  seem  discouraging.  In  New  York  City 
snowfall  occurs  only  76  hours  per  year  and  the  maximum 
output  even  for  a  free  area  ratio  of  zero  is  298  Btu  per 
(hr)  (sq  ft).  On  the  other  hand,  experience  shows  that 
the  operating  time  is  at  least  three  times  the  actual  hours 
of  snowfall,  which  represents  about  230  hours  per  year 
or  about  6%  of  the  winter  hours.  In  addition,  the  dis¬ 
tribution  shown  in  Table  2  indicates  that  an  output  of 
250  Btu  per  (hr)  (sq  ft)  would  maintain  a  free  area 
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ratio  of  unity  for  98%  of  the  cases. 

It  is  a  characteristic  of  this  region  that  violent  storms 
occur  occasionally.  As  a  result,  the  designer  should 
make  allowances  for  these  possibilities  when  selecting  his 
equipment.  These  storms  occur  just  often  enough  that 
snow  melting  has  become  quite  popular  in  Manhattan. 

Since  accumulated  snow  is  such  a  nuisance  in  con¬ 
gested  areas,  and  since  operating  costs  can  be  reduced  to 
very  low  amounts,  snow  melting  systems  are  practical  in 
New  York  City.  In  Philadelphia  there  seems  less  justifi¬ 
cation,  and  in  Washington,  very  little  justification  for 
snow  melting  systems. 

4 —  North  Mideast  Region 

The  three  cities  used  for  typical  analyses  are  Detroit, 
Columbus,  and  Pittsburgh.  The  climates  of  the  three 
cities  are  fairly  similar.  In  all  three  cities  the  snow 
season  starts  in  November  and  ends  in  March  with  Janu¬ 
ary  receiving  the  greatest  fall.  The  winters  vary  greatly 
in  severity.  In  Columbus,  for  example,  the  average  length 
of  sub-zero  periods  is  less  than  two  days — with  half  of 
them  as  single  occurrences — but  in  February,  1899,  there 
were  seven  consecutive  nights  with  sub-zero  tempera¬ 
tures.  On  the  other  hand,  one  winter  out  of  three  will 
go  by  without  a  single  reading  below  zero.  Considerable 
rainfall  occurs  during  the  winter  months,  but  during 
December,  January  and  February,  there  is  a  substantial 
amount  of  snow  averaging  approximately  30  inches  per 
year. 

The  snowfall  in  almost  all  of  this  area  is  moderate.  As 
shown  in  Tables  2  and  3,  the  requirements  throughout 
the  entire  region  are  remarkably  consistent.  Pittsburgh 
has  a  somewhat  greater  requirement,  but  Columbus  and 
Detroit  have  about  the  same  need,  especially  for  Class 
III  systems.  There  is  a  good  distribution  of  heat  require¬ 
ment  shown  in  Table  2,  hence  there  is  need  for  consider¬ 
ing  three  distinct  classes  of  systems.  In  Pittsburgh  for 
example,  design  rates  of  89,  157,  and  275  Btu  per  (hr) 
(sq  ft)  indicate  that  snowfall  occurs  in  all  types  of 
weather. 

Operating  times  varying  from  three  to  five  percent  are 
indicative  of  the  frequency  of  substantial  snowfalls. 
Columbus  records  show  the  least  frequent  use,  but  even 
there  the  system  would  operate  for  an  expected  time  of 
about  300  hours  per  year.  Pittsburgh  has  the  greatest 
need  and  Table  2  indicates  the  operating  time  would  be 
nearly  600  hours  per  year  assuming  an  idling  period  of 
twice  that  for  actual  melting. 

5—  Southeast  Central  Region 

Obviously  Memphis  has  the  mildest  and  shortest 
winter  of  the  three  cities  covered  in  this  region — Mem¬ 
phis,  Chicago,  and  St.  Louis — but  a  temperature  of  11 
below  zero  was  recorded  in  February,  1951,  and  8  below 
zero  in  January,  1918.  On  the  average  there  are  about 
45  days  per  year  with  minimum  temperatures  at  or  below 
freezing.  Such  temperatures  normally  occur  in  the  five 
month  period  of  November  to  March. 

In  Chicago,  on  the  other  hand,  freezing  temperatures 
can  be  expected  about  110  days  per  year  and  about  eight 
days  will  have  sub-zero  temperatures.  A  common  mis¬ 
conception  of  Chicago  climate  is  that  winds  blow  in  from 
Lake  Michigan  to  the  city.  Actually  the  prevailing  winds 
approach  the  city  from  the  southwesterly  to  a  north¬ 


westerly  direction.  As  a  result,  the  overall  climate  is 
little  affected  by  the  lake,  and  Chicago  can  be  used  as  a 
reference  for  the  northern  part  of  the  southeast  central 
region. 

Snowfall  varies  from  light  in  Memphis  to  moderate  in 
Chicago,  as  shown  in  Table  1.  Note  that  the  greatest  fall 
in  24  hours  in  Memphis  was  18  inches,  but  only  14.9 
inches  in  Chicago.  This  is  not  unusual  because  the  snow¬ 
fall  in  Memphis  is  apt  to  be  warm,  hence  have  a  high 
water  equivalent.  Certainly  depths  in  excess  of  10  inches 
are  troublesome,  so  that  all  three  cities  have  been  crip¬ 
pled  by  snow  on  the  ground. 

Neither  St.  Louis  nor  Memphis  have  frequent  snow¬ 
falls,  as  shown  by  Table  2,  but  both  show  fairly  heavy 
falls  when  there  is  a  snowstorm.  An  interesting  mis¬ 
conception  about  Chicago  weather  concerns  the  wind 
velocity.  See  in  Table  2  that  all  three  cities  have  identical 
wind  velocities  for  periods  of  sub-freezing  temperature, 
but  no  snowfall — 11.5  miles  per  hour  in  each  case. 

Table  3  indicates  that  Class  I  and  Class  III  systems 
have  design  outputs  in  reverse  order;  that  is,  Chicago 
has  the  least  requirement  for  a  Class  I  system  and  the 
greatest  requirement  for  a  Class  III  system.  Just  the 
opposite  is  true  for  Memphis.  This  reversal  is  due  to  the 
air  temperature  variation  with  respect  to  rate  of  snow¬ 
fall.  Memphis  has  heavier  falls  during  warmer  periods, 
but  Chicago  has  snow  during  much  lower  air  tempera¬ 
tures.  Remembering  that  Memphis  has  had  very  cold 
weather,  an  engineer  should  be  prepared  for  extreme 
cases  in  Memphis,  even  though  the  frequency  of  the 
extreme  is  low. 

In  Table  3  it  is  shown  that  the  physical  size  of  a 
Class  I  system  for  Chicago  would  be  smaller  than  that 
for  Memphis.  Table  4,  however,  shows  that  the  operating 
costs  (for  the  same  systems)  would  be  ten  times  as  great 
in  Chicago  than  in  Memphis.  This  is  due,  of  course,  to 
the  frequency  of  use  (see  Table  2).  Even  a  Class  III 
system  in  Memphis  would  have  very  low  operating  cost. 

6— Northeast  Central  Region 

The  three  cities  chosen  to  represent  this  area  are 
Duluth,  Minneapolis,  and  Sault  Sainte  Marie.  Because 
of  the  flat,  open  terrain,  this  region  has  a  continental 
climate  characterized  by  wide  temperature  variations. 
For  example,  in  Minneapolis  the  lowest  temperature 
ever  recorded  was  — 34  deg  in  January,  1936,  and  just 
six  months  later  in  July  the  temperature  was  108  deg. 
A  temperature  of  106  was  recorded  in  May,  1934,  and 
a  — 27  deg  has  been  recorded  as  late  as  March. 

Normally,  Minneapolis  has  31  days  per  year  with 
minimum  temperatures  below  zero  and  148  days  below 
freezing.  As  a  result,  the  average  winter  temperature  is 
only  16  deg  and  daily  mean  temperatures  are  below 
freezing  from  mid-November  to  late  March.  The  snow¬ 
fall  (42.2  inches  per  year)  remains  on  the  ground  on 
the  average  of  110  days  per  year.  Strangely,  though, 
on  the  average  only  12  days  per  year  have  snowfalls  of 
an  inch  or  more.  The  greatest  fall  in  24  hours  was  just 
16.2  inches  (in  November,  1940).  Even  so,  the  frequency 
of  snowfall  is  203  hours  per  year  with  falls  of  0.01  inch 
water  equivalent.  In  other  words,  most  of  the  snowfall 
is  light  and  dry.  About  once  in  five  years  a  very  heavy, 
wet  snow  can  be  expected. 

Duluth  is  probably  more  representative  of  the  north- 
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TABLE  3--DESISN  DATA  FOR  THREE  CLASSES 
OF  SNOW  MELTING  SYSTEMS 

(Where  idling  rate  is  greater  than  Class  I  design  rate,  idling 
rate  is  given  in  parenthesis  and  should  be  used  as  Class  I 
design  output) 


City 

Design  Output,  Btu  per  (Hr)  (Sq  R) 

Class  1 
System’ 

Class  II 
System’ 

Class  III 
System* 

Albuquerque.  N.  M. 

71 

82 

167 

Amarillo,  Tex. 

98 

143 

241 

Boston,  Mass. 

107 

231 

255 

Butfalo-Niagara  Falls,  N.  Y,  80 

192 

307 

Burlington,  Vt, 

90 

142 

244 

Caribou-Limestone,  Me.  89(93) 

138 

307 

Cheyenne,  Wyo. 

83 

129 

425 

Chicago,  III. 

89 

165 

350 

Colorado  Springs,  Colo,  49(b3) 

6.3 

•293 

Columbus.  Ohio 

52 

72 

253 

Detroit,  Mich. 

69 

140 

255 

Dukith,  Minn. 

83(114] 

206 

374 

Falmouth,  Mass. 

93 

144 

165 

Groat  Falls,  Mont. 

84(112) 

138 

372 

Hartford,  Conn. 

115 

254 

260 

Lincoln,  Neb. 

64(67) 

202 

246 

Memphis,  Tenn. 

134 

144 

212 

Minneapolis-St.  Paul,  Minn.  63(95) 

155 

254 

Mt.  Homo,  Idaho 

50 

90 

140 

New  York.  N.  Y. 

121 

298 

342 

Ogden.  Utah 

98 

216 

217 

Oklahoma  City,  Okla, 

66 

81 

350 

Philadelphia,  Pa. 

97 

229 

263 

Pittsburgh,  Pa. 

89 

157 

275 

Portland,  Ore. 

86 

97 

1 1 1 

Rapid  City,  S.  D. 

58(86) 

102 

447 

Reno.  Nev. 

98 

154 

155 

St.  Louis,  Mo. 

122 

152 

198 

Salina,  Kan. 

85 

120 

228 

Sault  Ste.  Mario,  Mich.  52(78) 

144 

213 

Seattlo-Tacoma,  Wash.  92 

128 

133 

Spokane,  Wash. 

87 

127 

189 

Washington,  D.  C. 

117 

121 

144 

'For  Class  1  (residential)  Systems,  the  design  output  is  set  at 
that  required  heat  output  (see  Table  2)  when  Ar  =  0  at  the  98th 
percentile  of  the  frequency  distribution;  that  is,  where  98%  of  the 
hours  have  this  output  or  less. 

'For  Class  II  (commercial)  Systems,  the  design  output  is  the 
maximum  output  when  Ar  =  0  in  Table  2  (last  column). 

*For  Class  III  (industrial)  Systems,  the  design  output  is  deter¬ 
mined  by  the  following  four  requirements:  (1)  Output  is  never 
exceeded  for  two  consecutive  hours;  (2)  Output  for  Ar  =  1;  Table 
2,  is  at  least  1  Btu  per  hour  per  sq  ft  greater  than  maximum 
output  for  Ar  =  0;  (3)  Ar  is  greater  than  or  equal  to  0.5  maximum 
requirement  shown  in  Table  2  for  Ar  =  1.  That  is  qs  =  qa  -|~ 
qm  +  0.5  (qa  +  qa)  for  the  conditions  where  qt  =  qa  +  oa 
+  qa  are  a  maximum;  (4)  The  free  area  ratio  Ar  is  unity  for  at 
least  98%  of  the  hours  listed  in  Table  2. 


ern  and  western  parts  of  the  Northeast  Central  Region. 
It  lies  at  the  western  tip  of  Lake  Superior.  Lake  Superior 
affects  the  climate  of  Duluth  in  the  fall,*  but  by  mid 
winter  the  effect  is  lessened  considerably.  Snow  cover 
is  prolonged  (140  days  per  year  have  snow  on  the 
ground).  Trace  amounts  of  snow  are  common  in  May, 
and  there  are  an  average  of  two  days  with  falls  of  an 
inch  or  more  in  April.  In  April,  1950,  the  fall  was  19.1 
inches. 

The  average  snowfall  is  54.9  inches  with  a  high  of 
92.9  inches  in  the  winter  1950-51,  and  a  low  of  26.8 
inches  in  1899-1900  (the  first  year  of  full  record).  The 
most  snow  in  any  one  month  was  48.2  inches  in  March, 
1917,  and  during  December  5-6,  1950,  23.0  inches  fell 
in  24  hours.  Relatively  few  days  have  heavy  snowfalls. 
Only  16  days  per  year  have  falls  in  excess  of  one  inch. 
About  every  other  year  a  heavy,  wet  snow  can  be  ex¬ 
pected. 

Sault  Sainte  Marie  is  in  the  northeastern  corner  of 


the  Northeast  Central  Region  and  has  considerably  more 
snow  than  the  other  cities  in  its  region,  Sault  Sainte 
Marie  has  a  snowfall  frequency  of  9.5%,  or  345  hours 
per  year  with  snowfalls  of  0.01  inch  water  equivalent. 
This  totals  83.5  inches.  The  greatest  fall  was  141.3 
inches  in  the  winter  1933-34,  but  about  one  third  of  the 
winters  have  over  100  inches.  In  January,  1935,  the 
snowfall  was  52.5  inches;  that  was  the  heaviest  for  one 
month.  The  greatest  in  24  hours  was  only  14.3  inches, 
in  November,  1943. 

The  data  in  Table  3  for  these  cities  show  that  the  Class 
I  design  rates  are  lower  than  the  idling  rate  given  in 
Table  4.  Minneapolis  is  the  worst  offender  with  a  Class  1 
rate  just  two-thirds  of  the  idling  rate.  The  idling  rate  is 
further  discussed  under  Region  7. 

The  Class  II  rates  given  in  Table  3  look  attractive, 
and,  except  for  Duluth,  the  Class  III  rates  are  quite  low. 
In  that  sense  Sault  Sainte  Marie  is  certainly  ideal  for 
snow  melting. 

The  Class  III  design  rate  given  for  Duluth  is  374  Btu 
per  (hour)  (sq  ft.).  After  careful  examination  of  Table 
2,  one  could  assume  that  a  rate  of  374  resulted  from  rules 
1  or  4  of  Table  3.  Rule  1  states  that  the  design  should 
not  be  exceeded  for  two  consecutive  hours.  Rule  4  states 
that  the  design  rate  should  provide  Ar  =  1  for  98%  of 
the  cases.  Since  0.6%  of  250  is  1.5  hours  per  year  (as 
the  expected  frequency  of  loads  greater  than  350  Btu 
per  (hour)  (sq  ft.)  and  98%  of  250  is  245,  then  it  fol¬ 
lows  that  98%  of  the  falls  would  require  outputs  of  less 
than  350  Btu  per  (hour)  (sq  ft.).  That  means  that  a 
Class  III  rate  of  374  is  based  on  rule  1,  Table  3. 

Because  of  the  high  frequency  of  snowfall,  Table  4 
shows  some  very  high  yearly  outputs.  The  output  for  a 
Class  I  system  in  Duluth  using  a  design  rate  of  114  Btu 
per  (hour)  (sq  ft.)  is  33,200  Btu  per  (year)  (sq  ft.). 
This  is  greater  than  any  other  Class  III  system  of  the 
33  cities  studied.  Sault  Sainte  Marie  is  second  highest 
and  Caribou,  Maine,  is  third. 


7 — Northwest  Central  Region 

Cheyenne,  Wyo.,  which  represents  the  southern  por¬ 
tion  of  the  region,  is  located  in  rolling  prairie.  To  the 
east  lie  the  plains.  The  eastern  section  of  the  region  is 
represented  by  Rapid  City,  S.  D.  Except  for  the  Black 
Hills,  just  west  of  the  city.  Rapid  City  is  in  a  wide-open 
area  and  fairly  representative  of  the  prairie  sections. 
The  northern  portion  of  the  region,  represented  by  Great 
Falls,  Mont.,  is  considerably  more  mountainous  than  the 
south  and  east.  Great  Falls  lies  in  a  crescent  open  toward 
the  northeast. 

Although  the  snowfall  in  this  region  ranges  from  33 
to  53  inches  per  year,  the  snow  is  quite  dry,  an  indication 
that  the  snowfalls  are  at  low  air  temperatures.  This 
feature,  coupled  with  the  high  wind  velocities,  means  that 
snow  melting  systems  will  have  high  convection,  radia¬ 
tion,  and  evaporation  losses. 

The  snowfall  in  all  three  cities  is  heavier  during  the 
spring  than  during  the  winter.  For  example,  in  Rapid 
City  about  one-fourth  the  annual  average  of  snow  occurs 
during  March,  and  in  Cheyenne  and  Great  Falls  March 
has  the  highest  monthly  average.  Since  the  snow  season 
stretches  out  until  quite  late,  the  “Hours  of  Snowfall” 
shown  in  Table  2  is  a  conservative  figure. 

In  general,  this  region  has  a  severe  climate  for  snow 
melting.  This  results  in  large  equipment  for  Class  III 
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systems,  and  fairly  high  operating  costs.  In  both  Great 
Falls  and  Rapid  City  a  Class  I  design  rate  is  lower  than 
the  idling  rate  shown  in  Table  4.  In  computing  the  melt¬ 
ing  load  of  Table  4  for  Class  I  systems,  the  idling  rate 
was  used  rather  than  the  design  rate.  The  reason  for 
using  the  idling  rate  is  that  the  system  would  have  less 
than  an  even  chance  to  warm  the  slab  to  32  deg  prior  to 
a  predicted  snowstorm.  This  condition  does  not  occur 
in  Class  II  or  III  systems. 

9— Southwest  Central  Region 

Just  the  western  quarter  of  this  region  is  mountainous. 
The  remaining  three  quarters  are  flat,  and  are,  in  fact, 
part  of  the  Great  Plains.  Both  Denver  and  Colorado 
Springs  lie  at  the  foot  of  the  Rockies,  but  are  almost  on 
the  western  edge  of  the  region.  From  Denver,  which  is  at 
an  altitude  of  5300  ft  to  Kansas  City,  which  is  at  an 
altitude  of  750  ft,  there  is  a  steady  eastward  downslope. 
This  distance  is  about  550  air  miles.  It  can  be  said, 
therefore,  that  this  region  is  essentially  open  and  flat. 

The  Rocky  Mountains  run  almost  due  north  and  south 
and  are  parallel  to  the  western  boundary.  Their  effect, 
however,  extends  all  the  way  to  the  eastern  edge  of  the 
district.  In  fact,  the  effect  of  the  chinook  (warm,  dry 
wind  coming  down  from  the  Rockies)  often  produces 
rapid  rises  in  temperature  in  Lincoln,  Neb.,  during  the 
winter.  Both  Denver  and  Colorado  Springs  have  the 
mild,  semi-arid  climate  that  is  typical  of  the  central 
Rocky  Mountains  district. 

The  snow  season  is  quite  late  in  the  Denver-Colorado 
Springs  area.  Winter  precipitation  accounts  for  just  11% 


of  the  annual  total  and  almost  always  falls  as  snow.  The 
spring  precipitation  accounts  for  39%  of  the  annual 
total  and  the  bulk  of  it  falls  as  snow.  For  example,  at 
Denver,  March  has  the  highest  mean  snowfall,  10.8 
inches,  as  compared  with  8.2  and  6.2  for  December  and 
January.  In  May,  1912,  Denver  reported  13.2  inches,  but 
the  maximum  monthly  snowfall  was  in  December,  1913, 
with  a  fall  of  57.4  inches.  The  mean  annual  snowfall  is 
55.9  inches  with  a  minimum  of  27.2  in  the  winter  of 
1903-1904,  and  a  maximum  of  118.7  in  the  winter  of 
1908-1909. 

Colorado  Springs  is  somewhat  higher  than  Denver 
with  an  elevation  of  6200  ft  as  compared  to  5300  ft  for 
Denver.  This  may  account  for  the  drier,  colder  winter 
climate  of  Colorado  Springs.  Denver  has  an  annual  mean 
snowfall  of  55.9  inches;  Colorado  Springs  has  24.3 
inches. 

Lincoln,  Neb.,  is  in  the  northeastern  corner  of  the 
region,  and  is  at  an  altitude  of  1200  ft.  Even  so,  it  has  a 
climate  quite  similar  to  Denver,  but  on  the  colder  side. 
For  example,  the  mean  monthly  temperature  for  January 
in  Lincoln  is  25.0  deg  F  as  compared  to  30.5  deg  in 
Denver. 

The  average  annual  snowfall  in  Lincoln  is  26.3  inches, 
but  very  often  it  is  light  and  does  not  remain  on  the 
ground  for  very  long.  In  March,  1912,  a  record  accumu¬ 
lation  of  16  inches  was  measured.  The  snow  season 
starts  in  November  and  ends  in  March  with  February 
showing  the  highest  average  of  6.5  inches  (about  25% 
of  the  total).  The  maximum  snowfall  was  recorded  in 
the  winter  of  1914-1915  and  amounted  to  59.4  inches.  In 
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TABLE  4— YEARLY  OPERATING  DATA 


City 

Idling 

Melting 

Time,^ 

Rate 

Output,* 

1  Time,* 

1  Output*  ~ 

Hr.  per. 

Btu  per 

Btu  per 

Hr.  per 

Class* 

1  Btu  per 

year 

(Hour)  Sq.  iH.) 

(Year)  (Sq.  R.) 

1  Year 

1  (Year)  (Sq.  Ft.) 

-■ 

I  908 

Albuquerque,  N.  M . 

....  897 

32.5 

29100 

22 

II  969 

.III  1150 

ri  2150 

Amarillo,  Tex . 

....  944 

51.1 

48200 

33 

II  2520 

III  2770 

1  8000 

Boston,  Mass . 

....  1140 

52.1 

59400 

145 

II  9080 

.III  9100 

ri  11800 

Buffalo-Niagara  Falls,  N.  Y . 

....  1702 

50.2 

85500 

240 

11  14600 

.III  14900 

ri  11800 

Burlington,  Vt . 

....  1978 

76.9 

152000 

236 

II  13500 

.III  13800 

ri  17800* 

Caribou-Limestone,  Me . 

....  2563 

93.0 

238000 

290 

II  20600 

III  22500 

1  9730 

Cheyenne,  Wyo . 

....  1808 

77.7 

140000 

138 

II  13200 

III  20200 

r  1  7200 

Chicago,  III . 

....  1848 

67.8 

125000 

134 

II  8390 

III  8700 

1  3960* 

Colorado  Springs,  Colo . 

....  1583 

63.4 

100000 

76 

II  3960 

III  7390 

1  3590 

Columbus,  Ohio  . 

....  1383 

45.0 

62200 

105 

II  4180 

III  5350 

1  5540 

Detroit,  Mich . 

....  1790 

49.0 

87600 

134 

II  6850 

III  7070 

1  33200* 

Duluth,  Minn . 

....  2922 

113.8 

332000 

250 

II  38100 

III  39500 

1  3830 

Falmouth,  Mass . 

•. ...  1071 

44.2 

47400 

”  I 

II  4250 

III  4290 

[1  13700* 

Great  Falls,  Mont . 

....  1677 

II  1.6 

187000 

174 

II  15400 

III  19100 

1  9830 

Hartford,  Conn . 

....  1412 

41.9 

59200 

171 

II  10800 

IM  10810 

1  4750* 

Lincoln,  Neb . 

....  1906 

67.2 

128000 

„  1 

II  8350 

Jll  8520 

'1  702 

Memphis,  Tenn . 

....  454 

32.0 

14500 

1 1 

II  721 

III  792 

1  14200* 

Minneapolis-St.  Paul,  Minn . 

....  2570 

95.1 

244000 

203 

II  17600 

Jll  18400 

fl  1260 

Mt.  Home,  Idaho  . 

....  1546 

41.9 

64800 

40 

II  1530 

III  1590 

1  4180 

New  York,  N.  Y . 

....  1532 

50.7 

(Table  confinued 

77700 

on  next  page) 

76 

II  4690 

III  4710 

•From  Table  2.  Column  3  X  3630  (hr  per  year). 

*Rate  when  idling,  Btu  per  (Hr)  (Sq  Ft)  =  (0.27V  +  3.3)  (32  —  t),  where  V  =  wind  velocity  from  Column  5,  Table  2,  and  t  =  air  temperature 
from  Column  4,  Table  2. 

*  Product  of  the  two  preceding  columns. 

*  Hours  of  Snowfall,  from  Column  7,  Table  2. 

•See  footnote  for  Table  3. 

•Based  on  the  condition  that  surface  temperature  is  maintained  at  33  deg  until  required  output  exceeds  designed  output,  at  which  time  design  output 
is  used  regardless  of  required  output.  Distribution  of  required  output  based  on  Table  2. 

*  Based  cm  Idling  Rate  rather  than  Design  Rate. 
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TABLE  4  (CONCLUDED}— YEARLY  OPERATING  DATA 


Idling 

Melting  || 

Time,* 

Hr.  per 
Year 

Rate,* 

Btu  per 

(Hour)  (Sq.  Ft.) 

Output,® 

Btu  per 

(Year!  (Sq.  R.) 

Time,* 

Hr.  per 
Year 

Class' 

Output*  I 

Btu  per 

(Year)  (Sq.R.)  ' 

f 

1 

Ogden,  Utah  . 

.  1655 

44.6 

73800 

160 

II 

III 

ill 

1 

2380 

Oklahoma  City,  Okla . 

.  719 

56.2 

40400 

II 

1 

III 

5400 

1 

2710 

Philadelphia,  Pa . 

.  820 

31.4 

25700 

58  j 

II 

III 

1 

9050 

Pittsburgh,  Pa . 

.  1445 

49.5 

71500 

182 

II 

Jll 

IllOO 

1 

1300 

Portland,  Ore . 

.  221 

17.4 

3840 

36 

II 

1330 

[111 

1360 

[1 

Rapid  City,  S.  D . 

.  1873 

86.4 

162000 

116 

II 

8250 

[ill 

ri 

2970 

Reno,  Nev . 

.  1510 

36.9 

55700 

87 

II 

3030 

.III 

3030 

ri 

2190 

St.  Louis,  Mo . 

.  1104 

44.8 

4950 

33 

II 

2290 

III 

2380 

ri 

2920 

Salina,  Kan . 

.  1398 

53.9 

75400 

54 

II 

3370 

[hi 

n 

17600* 

Sault  Ste.  Marie,  Mich . 

.  2512 

77.7 

195000 

345 

11 

liii 

fi 

1410 

SeatHe-Tacoma,  Wash . 

.  392 

17.2 

6750 

44 

II 

1430 

[hi 

1430 

fl 

8650 

Spokane,  Wash . 

.  1673 

39.1 

65500 

196 

" 

9350 

[ill 

9560 

fl 

Washington,  D.  C . 

.  770 

30.6 

23600 

33 

II 

1660 

llll 

1690 

January,  1915,  a  record  fall  for  one  month  was  recorded 
at  23.0  inches. 

The  data  in  Table  2  show  a  marked  similarity  in  the 
snowfall  pattern  of  Lincoln  and  Colorado  Springs.  The 
data  probably  would  have  been  more  in  agreement  if 
Denver  had  been  used  instead  of  Colorado  Springs.  In 
addition  to  the  similar  frequency  of  snowfall,  notice  the 
similarity  in  the  frequency  distribution.  At  Salina,  Kan., 
there  is  about  one  fall  every  three  years  with  Ar  =  0  and 
q>99.  Except  for  freak  storms,  both  Lincoln  and  Colo¬ 
rado  Springs  show  a  maximum  below  100  for  Ar=0. 
Similarly  for  Ar  =  l,  the  spread  is  just  25  Btu  per  (hr) 
(sq  ft  I  from  286  to  311. 

The  greatest  difference  is  in  the  maximum  values  for 
Ar=0.  Colorado  Springs  shows  q=63.  Notice  in  Table 
4,  however,  the  idling  rate  for  Colorado  Springs  is  63. 

According  to  the  data  in  Table  3,  Colorado  Springs 
has  the  widest  range  of  design  conditions.  The  Class  I 
design  rate  is  the  lowest  at  49  and  the  Class  III  design 
rate  is  equal  to  the  maximum  recorded  for  Lincoln  293 
Btu  per  (hr)  (sq  ft).  This  seems  somewhat  inconsistent 
since  in  other  respects  the  climatic  conditions  are  quite 
similar.  It  seems  likely,  therefore,  that  a  Class  II  design 
rate  for  Denver  might  be  considerably  higher. 


The  data  in  Table  4  indicates  that  rarely  would  it  be 
possible  to  justify  idling  the  system  for  all  periods  when 
the  air  temperature  was  freezing  or  below.  In  Colorado 
Springs  the  idling  time  would  be  20  times  the  melting 
time  and  for  a  Class  II  system  the  fuel  cost  would  be  25 
times  as  much.  For  Lincoln  the  fuel  costs  would  be  about 
15  times  as  great. 

9 — Southwest  Region 

Normally  one  does  not  think  of  the  Southwest  as  snow 
country.  In  one  sense  it  is  not;  the  frequency  of  snow 
fall  is  not  great.  In  another  sense,  however,  and  that  is 
the  one  that  the  heating  engineer  should  consider,  snow 
is  a  problem.  A  snow  melting  system  in  the  Southwest 
Region  would  need  a  design  output  comparable  in  size 
to  one  in  Columbus,  Ohio,  for  example. 

The  Rockies  have  a  tremendous  effect  on  the  weather 
of  this  region,  even  as  far  east  as  Oklahoma  City. 
Albuquerque,  N.  M.,  is  representative  of  the  climate  in 
the  southeast  Rockies.  The  winters  are  quite  dry,  with 
less  than  two  inches  of  moisture.  The  greatest  portion 
of  the  winter  precipitation  is  in  the  form  of  snow — 
almost  nine  inches  per  year.  Snow  does  not  remain  on 
the  ground  very  long  in  the  city  itself,  but  about  25  miles 
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from  the  city  there  is  excellent  skiing.  Of  the  three  cities 
representing  the  Southwest,  Albuquerque  is  the  most 
arid,  and  has  less  frequent  snow  falls.  Even  though 
Albuquerque  is  quite  high  (5300  feet),  the  winter  tem¬ 
perature  is  very  mild.  Snow  rarely  remains  on  the 
ground  more  than  24  hours,  although  about  20  days  per 
year  have  snow  cover. 

Amarillo,  Tex.,  is  the  coldest  of  the  three  cities  in  this 
region  and  probably  has  the  most  erratic  climate  of  the 
three,  especially  in  the  winter.  It  is  quite  common  for 
the  temperature  to  drop  50  or  60  degrees  within  12  hours. 
Even  though  Amarillo  has  more  than  twice  the  snow¬ 
fall  that  Oklahoma  City  and  Albuquerque  have,  it  has 
the  least  number  of  days  (15)  of  snow  cover.  This  might 
be  because  a  greater  portion  of  the  snowfall  is  with 
heavier  snowfalls.  This  seems  to  be  indicated  by  the 
data  in  Table  1.  Albuquerque  has  snow  cover  20  days 
per  year  with  8.6  inches  of  snow  per  year.  Amarillo  has 
snow  cover  just  15  days  per  year  with  19.2  inches  of 
snow  i>er  year.  On  the  other  hand,  Albuquerque  records 
show  snowfalls  23  days  per  year  and  Amarillo  only  13. 
In  Table  2  it  is  shown  that  the  hours  of  snowfall  in  Albu¬ 
querque  total  22;  thus  the  snowfalls  average  about  one 
hour  each.  Amarillo’s  average  is  nearly  3  hours  each. 

Oklahoma  City  is  much  like  Amarillo  in  that  it  lies  in 
an  exposed,  plateau  area  except  that  it  is  at  a  lower 
elevation,  1300  feet  as  compared  to  3600  feet.  Winters 
are  mild  and  short.  The  temperature  drops  to  zero  about 
once  a  year,  generally  in  January.  About  70  days  i>er 
year  have  minimum  temperatures  below  freezing,  but 
only  12  have  maximums  below  freezing.  The  normal 
frost-free  season  is  224  days.  If  it  were  not  for  the  winds 
that  accompany  the  snow,  Oklahoma  City  would  not  have 
a  severe  snow  melting  problem.  As  it  is,  however,  the 
maximum  requirement  is  extremely  heavy. 

As  shown  in  Table  2,  a  maximum  output  of  394  Btu 
per  (hour)  (sq  ft.)  has  been  recorded  and  outputs  in 
excess  of  300  can  be  expected  at  least  once  per  year. 
In  fact,  only  three  other  cities  in  this  study  have  maxi¬ 
mums  as  high:  Cheyenne,  Great  Falls,  and  Rapid  City, 
all  of  which  are  in  the  plateau  area  just  east  of  the 
Rocky  Mountains  (see  Region  7). 

The  economic  problem  of  snow  melting  in  Oklahoma 
City  is  considerable.  The  operating  time  during  actual 
snowfall  is  only  44  hours  per  year  and  only  763  hours 
per  year  counting  all  subfreezing  temperature.  For  that 
short  period  a  plant  would  have  to  have  a  capacity  of  350 
Btu  per  (hour)  (sq  ft.)  (see  Class  III  system.  Table  3). 

10 — ^West  Central  Rocky  Mountain  Region 

The  three  cities  used  to  illustrate  the  climate  of  this 
region  are  Reno,  Nev.;  Mt.  Home  (Boise),  Idaho;  and 
Ogden,  Utah. 

The  western  edge  of  this  region,  represented  by  Reno, 
has  the  mildest  temperature.  Snow  seldom  remains  on 
the  ground  longer  than  four  days  at  a  time.  The  main 
city  of  the  northern  section  of  the  region  is  Boise 
(weather  records  for  Mt.  Home,  about  40  miles  from 
Boise,  are  given  in  this  article).  Trace  quantities  of 
snow  have  been  reported  once  in  September  (for  1934) 
and  quite  often  in  May,  but  the  bulk  of  the  snow  falls 
within  the  five  month  period  of  November  to  April. 
January  alone  averages  about  6  inches  of  the  seasonal 
average  of  a  little  over  15  inches. 

The  Salt  Lake  City-Ogden  area  on  the  eastern  edge 
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of  this  region  is  the  most  arid.  In  Salt  Lake  City  about 
25%  of  the  winter  storms  deposit  2^  inches  of  snow  and 
thereby  cripple  traffic.  The  average  duration  of  continu- 
ous  snow  cover  is  about  30  days  and  reaches  a  maximum 
depth  of  9  inches.  Other  general  data  of  interest  are 
given  in  Table  1. 

The  snowfall  in  this  region  is  generally  mild,  espe¬ 
cially  in  the  western  area.  The  greatest  need,  and  highest 
design  requirement,  is  in  the  Salt  Lake  City-Ogden  area. 
Note  in  Table  2  that  the  maximum  requirements  for  Reno 
and  Ogden  for  Ar  =  0  and  Ar  =  1  are  practically  iden¬ 
tical.  This  unusual  condition  seems  to  be  paradoxical 
but  results  from  heavy  snowfall  at  temperatures  of  33 
deg  (or  higher).  The  air  mass  over  the  panel  is  above 
freezing,  as  the  panel  is  being  warmed  somewhat.  This 
means  that  heat  transfer  is  from  the  air  to  the  panel 
whereas,  normally,  heat  transfer  is  from  the  panel  to  the 
air.  This  unusual  condition  shows  up  again  in  the  design 
rates  for  Classes  II  and  III  shown  in  Table  3.  Rule  2, 
given  in  the  footnote  to  Table  3,  requires  that  the  design 
rate  for  a  Class  III  system  is  at  least  1  Btu  per  (hour) 
(sq  ft)  greater  than  for  a  Class  II  system.  For  all  prac¬ 
tical  purposes,  however,  there  are  just  two  classes  of 
systems  for  the  Reno  and  Ogden  areas. 

The  load  to  idle  the  systems  for  all  times  when  the  air 
temperature  is  below  freezing  would  be  prohibitively 
high.  For  Ogden  the  idling  load  would  be  10  times  the 
melting  load,  for  the  Boise-Mt.  Home  area  it  would  be 
40  times.  For  this  area,  the  great  difference  is  due  to 
the  very  low  operating  time  of  40  hours  per  year.  For 
the  usual  ratio  of  approximately  two  hours  of  idling  per 
hour  of  melting,  the  idling  load  would  be  very  reason¬ 
able.  For  Reno  the  idling  rate  is  a  little  over  one-third 
the  design  rate  of  a  Class  I  system ;  for  Ogden  it  is  about 
half. 

1 1 — Pacific  Northwest  Region 

The  eastern  and  central  sections  of  this  region  are 
represented  by  Spokane,  Wash.,  and  the  western  by 
Seattle,  Wash.,  in  the  north  and  Portland,  Ore.,  in  the 
south. 

Both  Portland  and  Seattle  are  inland  from  the  ocean. 
60  to  90  miles,  respectively,  but  Seattle  is  on  Puget 
Sound ;  hence,  Seattle  has  a  climate  more  nearly  like  the 
coastal  areas  than  that  of  Portland.  Both  are  moist,  with 
Portland  considerably  more  so  than  Seattle.  Portland 
has  about  39  inches  of  precipitation  in  the  fall,  winter, 
and  spring,  whereas  Seattle  has  a  total  annual  precipita¬ 
tion  of  about  34  inches.  In  each  case  about  one  third 
of  the  precipitation  is  snow.  For  Spokane,  however,  over 
half  of  the  winter  precipitation  is  snowfall.  As  a  result. 
Spokane  averages  about  three  times  as  much  snow  per 
year  as  Portland  or  Seattle. 

Spokane  has  nearly  200  hours  per  year  of  snowfall 
but  Portland  and  Seattle  only  36  and  44,  respectively. 
Nevertheless,  the  required  heat  output  is  almost  identical 
for  all  three  cities  for  Class  I  systems  and  nearly  the 
same  for  Class  II  cities.  Due  to  the  colder  air  tempera¬ 
ture,  Spokane  has  a  considerably  higher  requirement  for 
Class  III  systems.  Since  Spokane  has  both  a  greater 
requirement  and  a  more  frequent  use,  the  disparity  in 
operating  costs  between  the  western  and  eastern  sections 
of  the  Pacific  Northwest  region  is  very  great.  The 
operating  cost  for  a  snow  melting  system  in  Spokane  is 
nearly  seven  times  as  large  as  one  in  Portland  or  Seattle. 
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Picture  Story: 

Solar  Collector  Is  Source  and  Sink 
For  Japanese  Heat  Pump  System 

A  heat  pump  system  in  Tokyo,  Japan,  utilizes  a  solar 
collector  as  heat  source  in  winter  heating  and  heat  sink 
in  summer  cooling  for  year  around  air  conditioning  of  a 
private  residence. 


A  JAPANESE  consulting  engineer,  Masanosuke  Yana- 
gimachi,  has  utilized  a  solar  collector  in  conjunction 
with  a  heat  pump  for  year  around  air  conditioning  of  his 
residence  in  Tokyo. 

Briefly,  winter  heating  is  accomplished  by  using  solar 
energy  as  a  heat  source  by  means  of  a  circuit  connecting 
the  solar  collector  and  a  storage  tank  which  contains  the 
heat  pump  evaporator  coil.  A  circulating  line  then  takes 
heat  from  the  condenser  and  transfers  it  to  rooms  through 
a  fan  and  coil  unit  supplying  ventilating  air  and  radiant 
ceiling  panels. 

Summer  cooling  is  divided  into  two  systems.  The  heat 
pump  operates  only  at  night,  taking  advantage  of  night 
power  rates,  to  form  ice  in  the  storage  tank.  Ice-cooled 
water  then  supplies  cooling  to  the  rooms,  and  a  circu¬ 
lating  line  carries  condenser  heat  to  the  solar  collector, 
in  this  instance  used  as  a  heat  sink.  Daytime  cooling 
consists  of  no  heat  pump  operation  and  32  to  40  deg  F 
water  from  the  storage  tank  circulating  through  fan  and 
coil  unit  and  radiant  ceiling  panels. 

An  important  point  in  connection  with  utilization  of 
solar  energy  by  heat  pump  is  that  the  intensity  of  solar 
radiation  received  hy  the  collector  varies  greatly  accord¬ 
ing  to  degree  of  cloudiness,  time  of  day,  the  season,  etc. 
Unless  the  capacity  of  heat  collection  is  large  enough  to 
correspond  with  the  maximum  value  of  solar  energy  re¬ 
ceivable  and  its  receiving  capacity  is  variable  according 


to  change  in  solar  radiation,  it  causes  large  losses  in  both 
solar  energy  and  electric  power  for  collection. 

If  the  heat  pump  is  connected  directly  to  solar  heat 
collector,  capacity  of  the  heat  pump  must  be  much  larger 
than  that  of  the  heating  or  cooling  load.  However,  if  the 
heat  storage  tank  is  connected  directly  to  the  heat  col¬ 
lector  and  on  the  low-pressure  side  of  heat  pump,  the 
heat  stored  in  the  tank  will  be  spent  according  to  the  load 
demand  by  the  heat  pump.  It  is  desirable  that  the  tem¬ 
perature  of  heat  storage  is  less  than  68  deg  F.  Moreover, 
in  heating  and  cooling  by  heat  pump,  the  operating  con¬ 
ditions  should  be  kept  as  alike  as  possible  through  both 
seasons.  Mr.  Yanagimachi  has  found  heat-  and  cold- 
storage  by  ice  to  satisfy  these  operating  conditions  in  aa 
efficient,  economical  manner. 

Photographs  of  installation  appear  on  following  pages. 

Specifications  for  the  system  include  the  following: 


Cubic  content  of  rooms  to  be 

conditioned  .  5000  cu  ft 

Area  of  flat  plate  collector  216  sq  ft 

Capacity  of  heat  pump  (F-12)  1.5  ton 

with  3  hp  motor 

Water  content  of  storage  tank . 10,000  lb 

Surface  area  of  ceiling  panels . 310  sq  ft 

Conditioned  air  to  be  delivered . 100  cfm 

Capacity  of  circulation  pumps . 30-40  lb  per  min 

with  1/8  hp  motor 


The  author's  residence  in  Tokyo, 
Japan,  showing  the  vertical, 
south-facing  solar  collector 
used  to  collect  heat  in  winter 
and  reject  heat  from  condenser 
•n  summer.  Hot  water  supply 
system  utilizes  smaller,  tilted 
collector. 
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Details  of 
Tokyo, 


Aluminum  bonded  tube  sheet  evaporator  coil  installed  in 
the  partially-constructed  storage  tank. 


Another  view  of  the  author's  residence  which,  unfortunately,  lA  f 
destroyed  by  fire  in  January  of  this  year.  Mr.  Yanagimachi  »|«ir 
presently  thaking  preparations  for  the  building  of  a  new  and 
larger  experimental  solar  house. 
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Schematic  diagram  for  winter  operation  of 
heat  pump  system. 


Key  to  diagrams: 

2.  Solar  collector 

3.  Heat  pump 

4.  Storage  tank 

5.  Radiant  ceiling  panel 

6.  Fan-coil  unit 

8.  Condenser 

9.  Expansion  valve 

10.  Fin-type  evaporator 

1 1 .  Water  supply 

PI.  Circulating  pump  —  through 
collector  and  storage  tank  in 
winter;  through  storage  tank, 
ceiling  panel,  and  fan-coil 
unit  in  summer. 

P2.  Circulating  pump  —  through 
condenser,  ceiling  panel,  and 
fan-coil  unit  in  winter; 
through  condenser  and  col¬ 
lector  (heat  sink)  during 
nighttime  in  summer. 

P3.  Circulating  pump  —  through 
storage  tank,  ceiling  panel, 
and  fan-coil  unit  during  day¬ 
time  in  summer. 


Night  sky 


Schematic  diagram  for  summer  night  op¬ 
eration  of  heat  pump  system. 


A  corner  of  the  author's  reading  room  show¬ 
ing  aluminum  radiant  ceiling  panels  and  re¬ 
flective  radiant  wall  paper. 


Spiral  bonded  aluminum  heat  exchanger,  18-inch  dia  by 
18-inch  width,  used  in  fan-coil  unit  to  heat  or  cool  the 
ventilating  air  requirements  for  conditioned  rooms. 


Solar  House 
Japan 
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LOUIS  BLENDBRMANN  ON 


PIPING 

AND  PLUMBING 

Distilled  Water  Systems 


^^HILE  water  as  supplied  for  human  consumption  is 
^  pure  and  palatable,  a  water  of  still  higher  quality  is 
required  for  laboratory  tests  and  process  work.  In  such 
ca^s,  distilled  water  may  be  necessary. 

Distilled  water  is  used  in  many  fields,  a  few  of  which 
follow:  Research  laboratories,  food  processing,  electron¬ 
ics,  automotive  industry,  bottling  plants,  pharmaceutical 
industry,  chemical  processes,  textiles,  paper  and  pulp 
industry,  hospitals,  universities  and  colleges. 

Fundamentally,  to  produce  distilled  water,  tap  water  is 


Fig.  I.  Laboratory  apparatus  used  in  the  distillation  of 
water. 


gently  boiled  in  a  flask.  The  vapors  thus  generated,  rise 
and  enter  a  condenser  where  they  are  cooled  by  a  flow  of 
condensing  water.  The  vapor  returns  to  a  liquid  state 
and  is  collected  in  a  container  for  future  use.  This  water 
is  free  from  minerals,  dissolved  gases  and  other  impuri¬ 
ties  and  basically  it  can  be  produced  by  the  apparatus 
shown  in  Fig.  1,  which  is  generally  employed  for  class¬ 
room  demonstrations  only.  We  shall  attempt  to  cover  the 
manufactured  apparatus  available  for  distilled  water  pro¬ 
duction,  and  the  system  of  piping  that  will  convey  dis¬ 
tilled  water  to  its  point  of  application  or  consumption  in 
the  system. 

Research  Laboratories 

A  research  laboratory  is  used  for  example  since  vary¬ 
ing  amounts  of  distilled  water  are  used — from  a  few 
gallons  a  day  for  some  laboratories  to  many  more  gallons 
for  others. 

Distilled  water  for  laboratory  research  work  must  meet 
certain  exacting  purity  requirements  depending  on  the 
nature  of  the  experiment  being  performed.  For  a  higher 
rate  of  purity,  double  or  triple  distilled  water  apparatus 
will  ensure  the  quality  of  water  needed. 

Distilled  water  plays  an  important  part  in  many  experi¬ 
ments  because  it  is  a  neutral  liquid  and  does  not  impart 
impurities  to  the  experiment  as  would  tap  water.  Since 
this  water  is  measured  in  ohms  of  purity,  the  laboratory 


personnel  must  inform  the  design  engineer  of  the  degree 
of  purity  needed.  Once  the  desired  degree  of  purity  is 
known,  the  engineer  is  able  to  select  and  specify  the  type 
of  equipment  to  maintain  the  standards  of  operation  that 
were  selected. 

Individual  Distilling  Units 

When  but  a  small  quantity  of  distilled  water  is  needed 
in  a  laboratory,  this  amount  can  be  furnished  by  a  small 
water  distilling  unit  installed  in  the  laboratory.  Such  a 
typical  unit,  Fig.  2,  is  capable  of  generating  1  to  10  gal¬ 
lons  per  hour.  The  still  can  be  heated  by  gas,  electricity, 
steam  or  oil.  Several  different  types  of  units  are  offered 
by  the  manufacturers,  and  the  one  shown  has  been  used 
for  example  only.  Because  such  units  are  compact  and 
durable,  they  will  produce  distilled  water  economically 
for  many  years. 

Larger  Capacity  Units 

.  One  may  desire  to  have  a  still  of  greater  capacity  and 
centrally  located  so  that  the  laboratory  personnel  can 
draw  distilled  water  in  the  quantities  needed  for  their 
experiments.  A  typical  unit  of  this  type  is  depicted  in 
Fig.  3.  This  unit  is  manually  operated  and  uses  a  stor¬ 
age  tank  in  conjunction  with  the  still.  The  storage  tank 
holds  a  reserve  of  distilled  water  for  ready  use.  The  unit 
shown  is  a  steam  heated  still  and  tank  combination  but 
can  also  be  obtained  with  automatic  controls. 

The  still  and  storage  tank  are  sized  in  accordance  with 
the  demand  requirements  of  the  laboratory.  For  exam¬ 
ple,  the  still  may  be  capable  of  producing  30  gal  of  dis¬ 
tilled  water  each  hour  while  the  tank  will  store  say  50 
gal.  After  the  contemplated  demand  of  the  laboratory  is 
known,  it  is  always  advisable  to  consult  with  the  equip¬ 
ment  manufacturer  before  selecting  the  type  and  capacity 
of  apparatus  best  suited  for  the  service. 
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Storage  Tanks 

For  laboratories  that  require  either  a  large  amount 
or  a  flexible  demand  of  distilled  water,  a  storage  tank  is 
provided.  The  interior  of  the  tank  is  lined  with  the 
specific  material  that  will  best  maintain  the  degree  of 
purity  desired.  Where  small  capacity  storage  tanks  are 
needed,  wooden  boxes  or  small  metal  tanks  are  available. 
For  larger  capacities,  tanks  can  be  made  in  any  shape  or 
form  to  meet  the  precise  standards  that  might  be  needed. 
Several  of  the  tanks  more  commonly  used  are  shown  in 
Fig.  4. 

Box  type,  lined  tanks,  constructed  of  2  in.  selected 
woods  are  securely  stay-bolted,  lined  with  copper,  and 
heavily  coated  with  pure  tin.  This  tank  is  equipped  with 
a  snug  fitting  cover  that  is  also  lined  with  copper  and 
heavily  coated  with  tin.  Although,  the  box  type  tanks 
are  more  generally  used  for  small  capacity  needs,  it  can 
be  furnished  in  capacities  ranging  from  50  to  1000  gal. 

Cylindrical  or  metal  tanks  of  the  laboratory  or  hospital 
type  are  constructed  of  heavy  copper  with  an  extra  thick 
coat  of  pure  tin  on  all  interior  surfaces.  The  hospital 
type  tank  contains  a  few  additional  features  that  further 
preserve  the  purity  of  the  water  stored. 

Special  tanks  of  either  the  vertical  or  horizontal  type 
can  be  built  to  meet  specific  job  requirements,  pertaining 
to  shape  or  capacity.  Such  tanks  can  be  furnished  in 
aluminum,  stainless  steel  or  other  special  materials. 

A  unique  device  termed  a  vent  guard,  can  be  furnished 
for  the  storage  tanks  to  further  safeguard  the  purity  of 
the  distilled  water  stored.  This  device  is  equipped  with 
a  replaceable  filter  element  and  contains  a  special  com¬ 
bination  of  chemicals  which  will  not  permit  impurities 
to  enter  the  tank.  The  vent  guard  not  only  filters  the  air. 


Fig.  3.  Detail  of  a  manually  operated  steam  heated  still 
and  tank  combination. 


Fig.  4.  Typical  storage  tanks. 


it  also  prevents  traces  of  organic  vapors,  alkali,  gases, 
acid  gases  and  other  elements  from  entering  the  tank 
where  they  would  be  readily  absorbed  by  the  distilled 
water. 

Double  and  Triple  Distilled  Water  Outfits 

Where  the  experimental  work  is  of  an  exacting  nature 
and  water  of  high  distillate  purity  is  needed,  double  or 
triple  distilled  water  is  furnished.  Water  generated  by 
such  means  represents  the  purity  required  for  intravenous 
solutions.  To  produce  water  of  such  purity,  either  two  or 
three  stills  are  used,  with  the  water  from  the  last  still 
running  into  the  storage  tank. 

In  multiple  distillation,  distilled  water  from  the  first 
still  is  automatically  redistilled  by  the  second  still  and 
when  desired,  by  the  third  still.  Water  of  such  purity 
should  satisfy  the  most  exacting  requirements. 

Central  Piping  System 

When  numerous  outlets  for  distilled  water  are  contem¬ 
plated  in  a  laboratory  building,  a  central  system  is  used 
for  the  distribution  of  distilled  water.  A  typical  example 
of  this  type  of  system  is  detailed  in  Fig.  5,  which  shows 
in  diagram  a  two-story  laboratory  building  including  a 
basement.  Since  distilled  water  is  required  in  each  of 
the  laboratory  rooms,  a  gravity  system  is  employed.  In 
this  instance,  the  distilling  apparatus  is  placed  at  a  high 
point  in  the  building,  specifically  the  bulkhead  over  the 
laboratory  core  as  shown.  Distribution  mains  run  at 
or  in  the  second  floor  ceiling.  The  vertical  drops  of 
piping  are  placed  in  the  service  shaft  enclosures,  adjoin¬ 
ing  each  laboratory  room.  Branch  lines  for  the  lab 
benches  are  extended  from  the  vertical  lines.  The  ar¬ 
rangement  of  branch  piping  to  the  laboratory  outlet 
would  be  similar  to  that  shown  in  Fig.  6,  and  these 
branches  are  supported  under  the  bench  in  the  manner 
shown.  Supplies  are  taken  from  the  branch  piping  to 
feed  the  distilled  water  outlet.  Since  there  are  a  number 
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Fig.  5.  Arrangement  of  distilled 
water  distribution  piping  in  a  re¬ 
search  laboratory. 


o£  different  types  of  outlets  available  for  the  purpose,  the 
unit  shown  is  for  the  purpose  of  example  only.  Although 
not  shown,  a  cup  drain  is  installed  in  the  laboratory 
bench  and  directly  under  the  water  outlet  to  catch  any 
spillage. 


Apparatus  for  Central  System 

Figure  7  illustrates  the  type  of  equipment  that  might  be 
furnished  in  the  space  above  the  second  floor  to  produce 
the  quantity  of  distilled  water  needed.  In  this  case,  steam 
is  used  as  the  heating  medium  and  the  controls  are  fully 
automatic.  A  horizontal  storage  tank  has  been  used  to 
hold  the  constant  reserve  of  distillate  needed. 

Maintaining  Distillate  Purity 

To  preserve  the  purity  of  the  distilled  water  through 
the  distribution  system,  special  piping  materials  must  be 
used  such  as:  Piping  lined  with  block  tin  or  glass,  alumi¬ 
num  pipe,  plastic  pipe,  stainless  steel  or  other  piping 
materials  adapted  for  this  purpose.  However,  regardless 
of  the  material  or  lining  used,  all  materials  will  contribute 
a  certain  amount  of  contamination  to  the  distilled  water. 
Therefore,  if  a  prescribed  rate  of  water  purity  is  to  be 
maintained,  it  becomes  necessary  to  distill  the  water  to  a 
higher  degree  of  purity  than  is  actually  needed  in  the 
laboratory  rooms.  Thus,  by  the  time  the  water  has 
traveled  the  distance  from  the  storage  tank  to  the  labora¬ 
tory  outlet,  it  will  have  lost  some  of  its  purity  but  yet 
will  be  within  the  prescribed  limits  of  purity  needed  in 
the  laboratory. 


Condenser  vent 


Tank  vent 


Gage  glass 


Condenser 

Vapor  pipe 
Evaporator  cover 

Feed  pipe 


Deconcentrator 
Gage  glass 


Fig.  7.  Typical  arrangement  of 
still,  storage  tank  and  piping. 


Storage  tank 
Tank  level  control 

Low  water  float  switch 


Constant  level  device 
Steam  return 


Automatic  drain  valve 
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During  the  average  work  day,  the  water  in  the  storage 
tank  and  in  the  piping  will  be  used  up  but  will  be  con¬ 
tinually  replaced  by  the  still.  There  are  times,  never¬ 
theless,  when  the  water  may  not  be  used  for  several  days 
and  will  remain  dormant  in  the  storage  tank  and  piping. 
A  typical  example  of  this  is  a  long  holiday  weekend  when 
the  water  may  not  be  used  for  two  or  more  days.  In  this 
span  of  time,  the  water  will  lose  its  purity  to  an  extent 
that  it  will  not  meet  the  laboratory  requirements.  In  this 
event,  it  will  be  necessary  to  draw-off  the  entire  supply  of 
distilled  water  in  the  storage  tank  and  piping  and  generate 
a  fresh  supply. 

Demineralized  Water 

There  are  times  when  it  is  desired  to  remove  certain 
substances  from  the  water  before  it  is  distilled  and  con¬ 
sideration  is  therefore  given  to  demineralizing  equipment. 


The  demineralizing  process  removes  only  the  ionizable 
impurities  contained  in  the  water.  The  difference  be¬ 
tween  distilled  water  and  demineralized  water  follows. 
Distillation  removes  all  types  of  impurities,  ionizable  and 
non-ionizable  including  minerals,  organics,  gases  and 
bacteria.  Water  purified  by  chemical  ion-exchange  is 
called  demineralized  or  de-ionized  water.  The  organic, 
bacterial  and  non-ionizable  content  of  the  water  remains 
essentially  unchanged. 

Since  the  generation  of  demineralized  water  is  a  low 
cost  process,  its  benefit  can  be  realized  in  countless  appli¬ 
cations  where  sterility  and  freedom  from  organic  impuri¬ 
ties  are  of  little  importance. 

When  faced  with  the  problem  of  selecting  distilled 
water  equipment  of  adequate  capacity  and  performance, 
the  manufacturer  of  the  equipment  favored  should  be 
consulted. 


Experience  With  Electrically  Heated  Homes  in  Michigan 


Experience  with  the  electrically-heated  home  shows 
that  the  amount  of  heat  used  is  considerably  smaller  than 
the  amount  usually  supplied  by  fuel-fired  equipment.  It 
is  incorrect  to  estimate  annual  kw  consumption  by  multi¬ 
plying  the  heat  value  of  a  conventional  fuel  by  an  as¬ 
sumed  furnace  efficiency  and  then  converting  the  result 
into  kwh. 

Most  homes  heated  with  electricity-resistance  have  units 
in  each  room  with  individual  thermostatic  control  that 
permits  temperature  set-back  when  the  room  is  un¬ 
occupied.  Further  no  room  is  ever  overheated;  residents, 
conscious  of  the  fact  that  it  costs  more  to  heat  with  elec¬ 
tricity  are  more  careful,  and  duct  losses  are  eliminated. 

In  a  paper  presented  at  the  winter  meeting  of  the 
American  Society  of  Agricultural  Engineers,  summariz¬ 
ing  the  results  in  heating  36  homes  in  southeastern 
Michigan,  Sterling  Sanford,  supervisor  of  steam  sales. 
The  Detroit  Edison  Company,  reported  that  five  and 
six-room  houses,  with  about  1000  sq  ft  of  floor  space, 
33,000  Btu  per  hr  heat  loss,  and  well  insulated,  averaged 
$280  per  year  to  heat.  (Rate  was  2^c  per  kwh.)  The 
average  consumption  was  1290  kwh  per  yr  per  kw  of 
heat  loss. 

Use  ranged  from  710  to  2855  hr.  Living  habits  of  the 
occupants  probably  account  for  the  difference.  The  house 
using  the  smallest  amount  of  electricity  was  one  in  which 
the  heat  in  the  living,  dining,  and  kitchen  areas  was 
turned  off  at  night,  and  in  the  bedrooms  during  the  day. 
The  house  with  the  highest  use  was  a  new  home  in  which 
storm  windows  were  not  installed  until  December,  and 
whose  indoor  temperature  was  reported  to  be  high  24 
hours  a  day. 

A  new  farm  home  near  Caro  in  the  “Thumb”  of 
Michigan  has  six  rooms,  is  of  frame  construction  without 
basement,  and  has  1248  sq  ft  of  floor  area.  Insulation  is 
typical  of  that  recommended:  walls,  3%-inch  glass  fiber; 
ceiling,  6  inches  of  glass  fiber;  and  floor,  aluminum  foil. 
Storm  windows  and  doors  are  installed.  Calculated  heat 
loss,  based  on  70-deg  inside  temperature  and  0-deg  out¬ 
side  is  10.015  kw.  The  electric  heating  system  consists 


of  glass  wall  panels  in  the  three  bedrooms  and  glass  ceil¬ 
ing  panels  in  the  other  rooms  (as  in  the  kitchen,  illus¬ 
trated).  At  2.2c  per  kwh,  13,938  kwh  was  used  during 
6557  degree-days,  for  a  cost  of  $304.  The  occupants  are 
reported  well  satisfied. 

Annual  kwh  consumption,  F,  for  any  part  of  the  coun¬ 
try  is  estimated  by  the  Federal  Housing  Authority  to  be 
F  =  HD/TdK 

where  H  is  heat  loss,  Btu  per  hr,  D  is  degree-days  in 
heating  season,  is  temperature  difference,  inside  to 
outside  design,  and  A  is  a  constant.  K  varies  from  170  to 
200,  says  FHA,  but  the  experience  in  Michigan  suggests 
a  value,  there,  of  241,  a  much  more  economical  figure. 

National  Electrical  Manufacturers  Association  has  its 
own  formula,  for  annual  kwh  consumption: 

F  =  HDC/Trt 

where  all  terms  are  as  defined  previously,  except  that  C 
is  a  new  constant.  The  value  of  C  is  given  as  ranging 
from  12  to  18.5.  Experience  in  Michigan  suggests  a 
value  of  14  or  15. 


Farm  kitchen  with  glass  ceiling  panels. 
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NEWS  OF  EQUIPMENT  AND  MATERIALS 


Use  the  convenient  prepaid  postcard  appearing  on  the 
last  page  for  securing  further  information  on  new  equip¬ 
ment  and  materials  described  in  this  department. 

Unit  Has  All-Welded  Fan  Wheel 

All-welded  fan  wheel,  built  by  Clarage  Fan  Co.,  Kala¬ 
mazoo,  Mich.,  has  36  aerodynamically  curved  blades 
whose  shape  results  in  a  low  tip  speed  characteristic. 
Called  Type  DN  Dynacurve,  their  floor  space  and  height 
requirements  are  minimized,  while  high  efficiency  is 
maintained,  according  to  the  company’s  announcement. 


Fans  are  built  in  standard  tip  speed  designs  ranging 
to  14,000  fpm.  All  sizes  operate  at  sufficiently  high 
speeds  that  they  may  be  direct  driven  by  standard  mod¬ 
erate-speed  motors.  They  are  said  to  be  of  exceptionally 
sturdy  construction  and  have  a  broad  static  pressure- 
volume  characteristic.  Photo  shows  unit  in  up-blast 
arrangement.  Catalog  905  has  detailed  description. 

More  information?  Circle  Item  I,  postcard,  last  page. 


Refrigeration  Condenser 

Bell  &  Gossett  Co.,  Morton  Grove,  Ill.,  has  a  new 
straight-tube  stock  condenser  available  in  its  Hydro-Flo 
refrigeration  equipment  series.  Called  Model  RCF,  this 
condenser  offers  compactness  plus  safety  allowance 
features. 


Minimum  maintenance  is  assured  in  the  fact  that  the 
designed  fouling  factor  for  the  condenser  is  such  as  to 
allow  for  twice  the  fouling  accepted  as  normal  through¬ 
out  industry.  Moreover,  they  have  convenient  remove¬ 
able  heads  and  straight  tubes  to  permit  easy  cleaning  of 


the  water  passages.  The  model  is  offered  either  as 
original  equipment  or  for  field  replacement  work. 

Available  from  the  company  is  Bulletin  HH-1155A 
which  describes  this  unit  plus  other  condensers  and 
liquid  receivers  in  the  company’s  refrigeration  line. 
More  information?  Circle  Item  2,  postcard,  last  page. 

Full  Capacity  Room  Units 

A  new  room  air  conditioner,  claimed  by  the  company 
to  be  the  first  developed  to  operate  on  reduced  electrical 
requirements  without  any  reduction  in  cooling  capacity, 
is  available  from  Carrier  Corp.,  Syracuse,  N.Y. 


The  Super-Crestline  models  accomplish  this  by  offer¬ 
ing  rated  cooling  equal  to  conventional  equipment  need¬ 
ing  far  greater  current.  They  include  a  %-hp  unit  re¬ 
quiring  only  7V^-amp  current  and  a  1-hp  model  which 
operates  on  115-volt  household  circuits. 

A  feature  offered  on  the  models  is  a  Power  Cooling 
control  similar  in  essence  to  automatic  transmissions  in 
cars.  Employing  a  two-step  thermostat,  this  control  de¬ 
vice  “shifts  gears”  electrically  when  room  temperature 
approaches  the  desired  setting.  The  fan  then  slows  down 
decreasing  the  cooling  but  increasing  removal  of  excess 
moisture.  The  effect  is  to  maintain  a  more  constant  tem¬ 
perature  and  humidity  while  at  the  same  time  preventing 
frequent  on-off  cycling  of  the  air  conditioner. 

More  information?  Circle  Item  3,  postcard,  last  page. 

Water  Chiller  for  Large  Homes 

Designed  for  flexible  installation  in  large  residences, 
a  5-hp  air  cooled  water  chiller  is  offered  by  American- 
Standard  Heating  and  Plumbing  Div.,  New  York,  N.  Y. 

An  evaporator  and  a  remote  condenser  section  com¬ 
prise  the  package,  connected  during  installation  by  flex¬ 
ible  copper  tubing  by  means  of  convenient  break-away 
valves.  The  evaporator  comprises  copper  tubes  enclosed 
by  a  2-section  steel  tube.  Condenser  is  aluminum  fins  on 
two  copper  coils. 

Other  features  include:  permanently  built-in  refriger¬ 
ant  dryer,  permanently  lubricated  and  hermetically 
sealed  compressor  on  spring-mountings  with  counter- 
weighted  crankshaft,  weather-proof  steel  jacket  on  con¬ 
denser,  and  an  available  decorative  jacket  for  the 
evaporator  section  when  placement  near  living  areas 
makes  appearance  an  important  factor. 

More  information?  Circle  Item  4,  postcard,  last  page. 
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News  of  Equipment  and  Materials 


Recorders,  and  recorder-controllers  use  12-inch  charts 
with  accuracy  over  the  scale  assured  by  mercury-actuated 
sensing  elements.  Finely  built  Bourdon  coils,  friction- 
free  pen  arms,  and  Invar  metallic  compensation  for  the 
instrument  cases  guarantee  smooth,  dependable  perform¬ 
ance,  the  company  states. 

Instruments  are  available  either  as  surface  or  flush- 
mounted  units.  Overall  dimensions  in  inches  are  16% 
by  14  by  8%.  Temperature  range  of  the  series  is  from 
-Uo  to  +950  deg  F. 

More  information?  Circle  Item  5,  postcard,  last  page. 


Smaller  Magnetic  Motor  Starter 

A  NEMA  Size  0  and  1  magnetic  motor  starter  that  is 
42%  smaller  than  previous  open  forms,  has  been  devel¬ 
oped  by  General  Electric  Co.,  Schenectady,  N.  Y. 

Part  of  the  company’s  new  100  Line,  the  starter  is  of 
snap-slide  construction.  Principal  components  simply 
snap  or  slide  together  for  quick  inspection  and  main¬ 
tenance.  Contacts  can  be  inspected  in  seconds,  without 
using  tools.  By  turning  a  knob  on  each  of  the  two  over¬ 


Available  from  Aurora  Pump  Div.,  The  New  York 
Air  Brake  Co.,  Aurora,  Ill., 
are  close-coupled,  end  suction 
Type  B  general  purpose 
pumps  in  horizontal,  pedestal 
mounted,  flange-mounted  ver¬ 
tical,  and  base-mounted  ver¬ 
tical  units.  Sizes  range  from 
1/6  to  7^  hp. 

Designed  to  meet  critical 
suction  conditions,  these 
pump:,  process  low  net  posi¬ 
tive  suction  head  charac¬ 
teristics.  I'.rpellers  are  of 
advanced  design  for  peak  per¬ 
formance  and  are  balanced 
for  smooth,  quiet  operation. 

Mechanical  seals  or  packing  glands  are  available. 

Applications  exist  in  air  conditioning,  refrigeration, 
coolant,  hot  water,  and  general  purpose  liquid  circula¬ 
tion.  Pumps  are  furnished  in  special  alloys  to  meet 
specific  conditions. 

More  information?  Circle  Item  7,  postcard,  last  page. 

Powder  Actuated  Tool 

Twin-Master,  a  powder  actuated  tool  with  interchange¬ 
able  barrels  for  driving  %  and  %-inch  pins  into  concrete 
and  steel,  is  manufactured  by  Omark  Industries,  Port¬ 
land,  Ore. 
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load  relays,  the  overload  trip  setting  can  be  adjusted  up 
to  plus  or  minus  15%  of  nominal  heater  rating.  This 
permits  quick  adjustment  to  meet  special  application 
requirements  such  as  in  areas  with  varying  temperatures. 


The  device  is  two  tools  in  one.  Barrels  are  quick  and 
easy  to  change,  allow  pin  positioning  for  maximum  and 
minimum  power.  Breech  plugs  permit  firing  .22  or  .25 
caliber  powder  loads.  Tool  can  do  90%  of  all  steel  and 
concrete  fastening  jobs. 

Tool  is  made  of  special  alloy  steels,  has  a  polyvinyl 
hand  grip,  and  chromium  plated  housing.  Overall 
length  is  14  inches;  weight  is  6%  lb. 

More  information?  Circle  Item  8,  postcard,  last  page. 
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Thermometer  Series 

Included  in  thermometer  Series  4000  announced  by 
Wheelco  Instruments  Div.,  Barber-Colman  Co.,  Rock- 
lord,  Ill.,  are  recorders,  recorder-controllers,  indicators, 
and  indicator-controllers. 


A  new  strongbox  coil  that  requires  a  lower  inrush 
current,  permits  a  reduction  in  cost  and  mounting  space 
requirements  for  a  control  transformer.  The  improved 
coil  makes  possible  the  use  of  a  47%  lower  rated  trans¬ 
former  than  with  previous  starters. 

Magnetic  starters  offered  by  the  company  in  its  100 
Line  series  are  designated  CR-105,  CR-106,  CR-107, 
CR-108,  CR-109,  CR-110,  and  CR-111.  Built  to  new 
NEMA  ratings,  the  units  are  available  in  Size  0  rated 
up  to  5  hp  at  440  volts  and  Size  I  rated  for  10  hp  at 
440  volts.  They  come  in  contactor,  non-reversing,  com¬ 
bination,  reversing,  and  multi-speed  forms. 

More  information?  Circle  Item  6,  postcard,  last  page. 
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News  of  Equipment  and  Materials 


Non-Freeze  Industrial  Traps 

A  line  of  industrial  thermostatic  steam  traps  is  de¬ 
signed  by  The  V.  D.  Anderson  Co.,  division  of  Inter¬ 
national  Basic  Elconomy  Corp.,  Cleveland,  Ohio,  to  meet 
weather  conditions  encountered  in  outdoor  industrial 
steam  processing,  as  well  as  many  indoor  applications. 


Called  Quik-Flex,  these  thermostatic  traps  are  guaran¬ 
teed  freeze-proof.  Among  more  common  applications  are 
tracer  lines,  meter  boxes,  and  other  outdoor  steam  proc¬ 
essing  applications  in  chemical,  refinery,  solvent,  and 
other  continuous  processes.  The  trap  is  designed  with 
a  downward  flow  of  steam  and  condensate  which  permits 
automatic  draining. 

Anderloy  alloy  valve  and  seat  has  exceptional  corro¬ 
sion  and  scoring  resistance;  cap  is  of  forged  steam 
bronze  or  cast  semi-steel;  removable  cap  permits  easy 
maintenance  and  access  to  interior  of  the  trap  without 
disconnecting  any  pipe  fittings;  tapered,  guided  valve 
provides  leakproof  seating;  body  is  heavy-duty  cast 
steam  bronze  or  semi-steel;  bellows  are  of  constant 
spring  load  special  phosphorus  bronze  and  monel. 

More  information?  Circle  Item  9,  postcard,  last  page. 

Compact  Gas  Valve 

A  new,  quiet-operating  solenoid  gas  valve  that  com¬ 
bines  the  simplicity  of  the  solenoid  valve  with  the  silence 
of  the  diaphragm  valve  by  sealing  all  the  working  parts 
in  a  liquid  filled,  hermetically  sealed  head  is  available 
from  General  Controls  Co.,  Glendale,  Calif. 


Designated  the  K-3H,  this  valve  reduces  installation 
costs  by  eliminating  a  bleed  line  and  provides  long, 


service-free  life  through  permanently  sealed  operatbg 
components.  New  compactness  and  ability  to  be  mounted 
in  any  position  on  a  horizontal  pipe  run  makes  the  high- 
capacity  valve  particularly  applicable  for  use  with  all 
gases  on  all  types  of  equipment. 

More  information?  Circle  Item  10,  postcard,  last  page. 

Hot  Water  Vent 

A  low  cost  automatic  hot  water  air  valve.  No.  402,  is 
available  from  Taco  Heaters,  Inc.,  Cranston,  R.  I. 

The  maker  claims  several  features  not  usually  found 
in  this  type  of  product,  such  as:  hand  operated,  non¬ 


removable  vent  screw,  controlled  water  flow  (by  close 
fit  of  extended  pin  in  bottom  port),  fast  cycling,  clean- 
able  port,  and  positive  shut-off. 

Should  the  valve  become  inoperative,  after  several 
years  of  use,  the  cap  can  be  adjusted  to  provide  more 
space  for  fibers,  permitting  valve  to  resume  operation. 
More  information?  Circle  Item  II,  postcard,  last  page. 

Laundry  Tray  Pump 

An  automatic  laundry  tray  pump  is  introduced  by 
Radiant  Utilities  Corp.,  Brooklyn,  New  York. 

Of  all-bronze  construction,  pump  is  designed  to  pro¬ 
vide  a  small  automatic  pumping  unit  that  has  a  great 
many  applications  for  both  domestic  and  industrial  re¬ 
quirements.  It  is  especially  adapted  for  discharging 


waste  water  from  laundry  tubs,  washing  machines,  or 
other  fixtures  or  appliances  which  are  located  below  the 
location  of  sewer  outlets.  This  pump  can  also  perform 
many  necessary  functions  required  in  industrial  or  com¬ 
mercial  fields,  such  as  draining  water  tanks  and  swim¬ 
ming  pools,  and  circulating  water  in  cooling  systems. 
More  information?  Circle  Item  12,  postcard,  last  page. 
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Extend  Boiler  Line  to  60  Hp 

Extension  of  its  Progress  packaged  boiler  line,  intro¬ 
duced  in  October,  1956,  in  ratings  to  40  hp,  to  include 
50  and  60-hp  models,  is  announced  by  Cleaver-Brooks 
Co.,  Milwaukee,  Wis. 


reduce  noise,  it  is  said,  as  well  as  interference  from  walls 
or  other  obstructions. 

Condensers  are  furnished  with  liquid  receiver  and 
full  refrigerant  charge.  Details  on  capacities,  hook-up, 
and  roughing-in  dimensions  are  contained  in  Bulletin 
D-367. 

More  information?  Circle  Item  14,  postcard,  last  page. 


Two-Way  Control  Valve 

Watsco,  Inc.,  Hialeah,  Fla.,  has  recently  added  another 
model  to  their  group  of  line  tap  valves.  The  addition  is 
a  two-way  control  valve,  Part  No.  CV-2,  and  it  differs 
from  the  company’s  CV-1  control  valve  in  that  two  %• 
inch  male  fittings  are  available  instead  of  one. 


A  low-pressure  boiler,  this  type  is  recommended  for 
schools,  churches,  motels,  apartment  houses,  and  stores. 
Package  is  factory  tested,  ready  for  installation.  Field 
starting  service  and  instruction  of  the  attendant  is  sup¬ 
plied  with  each  purchase. 

Company’s  forced  draft  system,  with  4-pass  design, 
results  in  high  heat  transfer,  controlled  combustion,  and 
low  stack  temperatures.  Multi-nozzle  oil  burner  of  the 
pressure  atomizing  type  has  automatic  2-stage  ignition 
approved  for  operation  with  No.  2  light  oil.  Multiple- 
jet  gas  burner  is  high  radiant  type  approved  for  all  gases. 
More  information?  Circle  Item  13,  postcard,  last  page. 


The  double  fittings  enable  the  user  to  connect  a  gage 
and  a  charging  line  to  one  or  any  number  of  refrigerant 
containers,  thus  eliminating  the  need  for  a  charging 
manifold,  and  also  reduce  the  possibility  of  introducing 
moisture  into  the  system  when  more  than  one  container 
of  refrigerant  is  required.  The  control  valve  is  furnished 
with  a  sealing  cap  to  be  used  when  it  is  not  necessary 
for  both  ports  to  be  open  at  the  same  time. 

More  information?  Circle  Item  15,  postcard,  last  page. 


Circular  Coll  Condensers 

Circular  coil  air-cooled  condensers  are  announced  by 
The  Trane  Co.,  La  Crosse,  Wis.  They  are  designed  for 
installation  out  of  doors  for  remote  connection  to  air 
conditioning  units  inside.  Used  singly  with  3,  5,  and 
7^/^-hp  packaged  air  conditioners,  they  may  be  used  in 
multiple  with  larger  equipment. 


Condensation  Pump 

The  addition  of  No.  4223-E  condensation  pump  to  its 
line  is  announced  by  Sterling,  Inc.,  Milwaukee,  Wis.  The 
pump  was  specifically  designed  to  serve  boilers  of  3000 
sq  ft  and  smaller  at  discharge  pressures  up  to  20  psi. 
Unit  occupies  1.6  sq  ft  of  floor  area. 


With  the  5-gal  cast  iron  receiver  and  float  switch,  the 
pump  can  be  easily  adjusted  for  a  maximum  draw  of 
3  gallons  and  a  minimum  of  0.7  gallons  per  pumping 
cycle.  This  flexible  adjustment  eliminates  alternate 
flooding  and  starving  of  small  boilers.  Plenty  of  extra 
pumping  capacity  is  available  for  start-up  loads. 

More  information?  Circle  Item  16,  postcard,  last  page. 


High  heat  transfer  efficiency  is  attributed  by  the  com¬ 
pany  to  a  specially  designed  one-row  circular  coil  and 
broad  blade  propeller  fan  for  draw-through  air  circula¬ 
tion.  Surface  is  exposed  to  air  movement  over  360-deg 
range,  allowing  for  installation  ffexibility  without  regard 
to  wind  direction.  Vertical  discharge  of  air  tends  to 
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All-Purpose  Centrifugal  Pumps 

Class  GT  general-purpose,  centrifugal  pumps  are  avail¬ 
able  from  Ingersoll  Rand,  Phillipsburg,  N,  J.,  built  in  6 
basic  sizes  ranging  in  capacities  from  100  to  3500  gpm, 
pressures  to  450  psi,  heads  to  1100  ft  and  temperatures 
at  300  deg  F.  They  are  horizontally  split  to  permit  com¬ 
plete  accessibility  of  all  internal  parts  without  disturbing 
the  suction  and  discharge  piping. 


The  smaller  size  pumps  feature  single-suction  impellers 
which  are  mounted  back  to  back,  with  inlets  opposed, 
thereby  neutralizing  axial  thrust.  The  larger  sizes  have 
double-suction  impellers  which  allow  the  liquid  handled 
to  enter  simultaneously  from  both  sides.  This  double¬ 
suction  design  also  provides  thrust-free  operation  of  the 
pump  under  normal  operating  conditions. 

Ring-oiled  ball  bearings  with  water-cooled  housings 
are  standard,  but  self-aligning  sleeve  bearings  can  be 
furnished  when  specified. 

Bulletin,  Form  7062-C,  describes  the  line  in  detail  and 
incorporates  cross-sectional  drawings,  installation  views, 
selection  charts  and  dimension  tables. 

More  information?  Circle  Item  17,  postcard,  last  page. 

Propeller-Type  Heat  Exchanger 

A  newly  designed  Aero  heat  exchanger  is  announced 
by  the  Niagara  Blower  Co.,  New  York,  N.  Y.,  for  installa¬ 
tions  requiring  the  cooling  of  fluids  or  condensing  vapors 
in  chemical  process,  industrial,  or  power  applications. 


The  unit  consists  of  an  arrangement  of  heavily  finned 
tubes  in  a  casing  through  which  air  is  drawn  by  two 
propeller  type  fans.  Heat  transfer  is  from  the  fluid 
through  the  tube  walls  and  extended  surfaces  to  air  that 
is  exhausted  into  the  atmosphere. 

The  design  provides  high  heat  removal  capacity  per 
unit  by  means  that  insure  the  movement  of  air  in  large 
volume.  There  is  provision  for  free  drainage  of  con¬ 
densate  liquids  when  units  are  used  for  condensing.  For 
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fluids  having  various  specific  heats,  detailed  Btu  per  hr 
capacities  are  available  from  the  manufacturer. 

Units  are  built  in  a  range  of  four  standard  sizes  up 
to  maximum  dimensions  of  63  inches  in  height  and  126 
inches  in  length.  Arrangements  provide  for  stacking 
vertically  or  horizontally  in  multiple  unit  installations. 
Standard  construction  is  hot-galvanized  steel  surface  and 
casings. 

More  information?  Circle  Item  18,  postcard,  last  page. 


Valves  Have  Solder-Joint  Sockets 


Extension  of  its  bronze  globe,  gate,  and  check  valves 
through  solder-joint  sockets  for  use  on  copper  tubing  is 
announced  by  Walworth  Company,  New  York,  N.Y. 
The  bronze  solder-joint  valves  are  easily  handled  to 
simplify  and  speed  installation. 


The  valves  are  designed  for  use  with  K,  L  and  M 
copper  tubing  used  in  steam,  water,  oil  and  gas  service. 
The  SJ  globe  valve,  in  ten  sizes  from  ^  to  3  inches, 
has  a  service  rating  on  steam  of  150  psi;  on  non-shock 
cold  water,  oil  and  gas  the  rating  is  300  psi.  Both  the 
SJ  gate  and  check  valves,  in  seven  sizes  from  %  to  2 
inches,  have  a  125  psi  rating  on  steam  and  a  200  psi 
rating  on  non-shock  cold  water,  oil  and  gas. 

More  information?  Circle  Item  19,  postcard,  last  page. 


Absolute  Type  Air  Filters 


Introduction  of  a  new  series  of  absolute  type  air  filters 
is  announced  by  Farr  Company,  El  Segundo,  Calif.  These 
filters  are  constructed  in  such  a  manner  as  to  give  vir¬ 
tually  1009^  air  cleaning  efficiency  in  the  most  critical 
sub-micron  ranges.  A  complete  range  of  sizes  is  available 
with  individual  capacities  from  30  to  5000  cfm.  The 
filters  are  rated  by  D.O.P.  test  to  be  99.95%  efficient  on 
0.3  micron  size  particles. 

Construction  consists  of  deep,  closely-spaced  folds  of 
filter  paper  fitted  into  a  rigid  rectangular  frame.  The 
paper  pleats  are  held  securely  in  place  by  corrugated 
separators  which  permit  easy  passage  of  air.  Three  basic 
types  are  available;  Type  I  for  use  in  temperatures  below 
225  deg  F  and  non-corrosive  conditions,  and  Types  II 
and  III  for  use  in  temperatures  up  to  1,000  deg  F  or  in 
corrosive  atmosphere.  These  filters  are  designed  for 
special  applications  where  the  ultimate  in  air  cleanliness 
is  required.  The  filters  are  normally  installed  down¬ 
stream  of  all  other  filters  in  a  multibank  system. 

More  information?  Circle  Item  20,  postcard,  last  page. 
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Aluminum  Elbow  Jackets 

Aluminum  Ell-Jackets  are  announced  by  Childers 
Manufacturing  Co.,  Houston,  Texas,  as  a  new  addition 
to  its  line  of  aluminum  weather-proof  jacketing  for  in¬ 
sulated  lines,  towers,  vessels  and  tanks. 


Ell-Jackets  are  deep-drawn  from  .020-inch  aluminum. 
No.  3003  alloy,  to  cover  and  protect  insulated  elbows. 
They  are  manufactured  for  both  90  and  45  deg  ells  and 
have  factory-applied  moisture  barrier. 

The  jackets  are  two-piece,  precision-formed  to  fit 
snugly  over  the  insulated  elbow.  This  gives  positive 
weather-tight  protection.  Aluminum  sheet  metal  screws 
are  used  to  apply;  no  special  tools  are  required. 

More  information?  Circle  Item  21,  postcard,  last  page. 

Multi-Stage  Gas  Boiler 

A  boiler  with  multi-stage  firing  facilities  to  permit 
precise  temperature  control  and  economy  of  operation 
under  partial  loads,  is  developed  for  space  heating  ap¬ 
plications  by  Laars  Engineers.  North  Hollywood,  Calif. 
Boiler  is  being  produced  in  17  sizes.  Burners  are 


multi-port  components  made  from  cast  iron.  They  allow 
air  to  flow  directly  to  tbe  base  of  each  individual  flame, 
the  resulting  operations  being  silent  and  efficient  regard¬ 
less  of  the  type  of  gas  burned. 

The  heat  transfer  section  is  copper  and  porcelain- 
enameled  iron.  It  is  readily  cleanable  because  it  has  no 
coils  or  concealed  water  passages.  Removable  covers 
allow  all  of  its  internal  water-containing  surfaces  to  be 
visually  inspected  without  disturbing  pipes. 


Stainless  steel  water  baffles  provide  scouring  action 
which  helps  keep  the  heat  transfer  tubes  free  from  min¬ 
eral  deposits  by  increasing  water  velocity  over  400%. 
A  tbermomagnetic  pilot  bas  provisions  for  the  prevention 
of  lighting  accidents,  plus  ability  to  turn  off  all  gas  in 
the  event  of  its  own  failure. 

More  information?  Circle  Item  22,  postcard,  last  page. 

Renewable  Composition  Disc  Valve 

A  renewable  composition  disc  bronze  swing  check 
valve  has  been  added  to  the  company’s  line  of  bronze 
and  iron  body  valves,  it  was  announced  by  the  Fairbanks 
Company,  New  York,  N.  Y. 


Fig.  0630  swing  check  valves  are  rated  at  150  psi 
working  steam  pressure,  300  psi  cold  water,  oil  or  gas 
pressure,  non-shock.  They  are  available  in  sizes  from 
^2  through  2  inches. 

Renewable  composition  discs  protect  the  valve  seat 
from  damage  due  to  solid  particles  in  steam  and  from 
the  shocks  of  pulsating  pressures  affording  considerable 
savings  in  replacement  costs  to  users.  The  discs  can  be 
replaced  without  removing  the  valve  body  from  the  line. 
The  composition  discs  are  regularly  furnished  in  a 
medium-hard  type  for  liquid  service,  and  steam  discs 
arc  also  available. 

More  information?  Circle  Item  23,  postcard,  last  page. 

Lighted  Pushbutton  Switch 

A  lighted  pushbutton  switch  is  marketed  by  Micro 
Switch,  Division  of  Minneapolis-Honeywell  Regulator 
Co.,  Freeport,  Ill.  The  switch  can  be  mounted  on  one- 
inch  centers,  both  horizontally  and  vertically,  and  re¬ 
quires  only  2%  inches  below  its  mounting  panel.  It  has 
snap-action  and  comparatively  high  force  differential, 
which  helps  prevent  accidental  actuations. 

In  the  new  switch,  designated  52PB51-T2,  the  indi¬ 
cator  lamp  socket  is  fastened  to  the  outer  body  of  the 
switch  and  does  not  move  when  the  button  is  pushed. 
This  increases  lamp  life,  since  the  lamp  is  not  subjected 
to  shocks  from  button  actuation.  Terminals  of  the  indi¬ 
cator  light  are  separate  from  those  of  the  switch,  allow¬ 
ing  the  indicator  light  to  operate  on  any  circuit  desired. 
A  wide  selection  of  translucent  buttons  is  available,  in 
many  sizes,  shapes  and  colors. 

Special  incandescent  lamps  are  available  for  the  switch 
in  6,  12  or  28  volts.  Use  of  suitable  voltage  stepdown 
permits  these  lamps  to  be  operated  on  115-volt  power. 
More  information?  Circle  Item  24,  postcard,  last  page. 
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Stainless  Fountain,  Lavatory 

Production  of  a  stainless  steel  lavatory  and  semi- 
recessed  drinking  fountain  is  announced  by  Just  Mfg. 
Co.,  Franklin  Park,  Ill. 

Fountain  design  permits  the  bubbler  to  be  mounted 
above  the  spill  line  of  the  receptor  to  conform  to  recent 
sanitary  codes.  All  interior  corners  are  coved  to  allow 
easy  cleaning  and  maintenance. 


Lavatory  features  an  effective,  seamless,  anti-splash 
rim  around  the  entire  perimeter  of  the  bowl,  a  die- 
formed,  easy-to-clean  soap  dish,  and  a  bowl  designed 
to  give  generous  water  capacity.  All  interior  corners  are 
rounded  for  easy  cleaning. 

Heavy-gage  stainless  steel  construction  assures  re¬ 
sistance  to  abuse  and  vandalism:  no  chipping  or  crack¬ 
ing,  thus  suitable  for  schools,  hospitals,  public  buildings, 
or  office  buildings. 

Lavatory  is  also  available  in  one-piece  batteries  of  two 
or  more  bowls  incorporating  the  same  individual  features 
of  the  single  bowl  unit. 

More  information?  Circle  Item  25,  postcard,  last  page. 

Self-Contained  Gas  Control 

A  self-contained  gas  control  for  wall  heaters,  space 
and  unit  heaters,  has  been  developed  by  A-P  Controls, 
a  sales  division  of  Controls  Company  of  America,  Mil¬ 
waukee,  Wis.  One  of  a  complete  line  of  gas  controls, 
Model  5010  features  silent  operation,  safe  lighting,  and 
100%  shut-off. 

The  model  is  a  completely  integral  unit  that  does  the 
work  of  five  individual  controls.  This  eliminates  a  num¬ 
ber  of  fittings  and  lessens  chance  for  leakage.  Only  a 
single  inspection  is  needed  to  assure  a  properly  working 


and  a  correctly  mounted  control.  The  control  may  be 
used  with  all  gases,  mixed,  natural,  manufactured,  or 
LP,  for  an  accurately  regulated  flow.  Field  conversion 

NO 


to  different  gases,  without  breaking  connections,  is  easily 
accomplished  because  of  the  control’s  design.  The  con¬ 
trol  is  available  with  a  built-in  pressure  regulator  for  all 
gases,  or  without  for  LP  gas.  A  convenient  pilot  adjust¬ 
ment  modulates  the  pilot  flame  to  suit  equipment  needs. 
The  large  capacity  built-in  pilot  filter  removes  gas  im¬ 
purities  to  reduce  pilot  outages. 

Control  is  easily  mounted  without  design  changes  to 
any  gas-fired  equipment.  It  is  available  in  a  range  of 
inlet  and  outlet  sizes  with  side,  bottom,  or  straight 
through  outlets  optional. 

More  information?  Circle  Item  26,  postcard,  last  page. 

Indicator  Fits  Coupling  Directly 

Savings  in  installation  time  and  ease  of  checking  the 
liquid  refrigerant  flow  are  features  of  the  E-Z-See  liquid 
indicator  now  being  produced  by  Remco,  Inc.,  Zelienople, 
Pa.,  for  direct  attachment  to  the  company’s  Aeroquip 
5400  Series  refrigerant  self-sealing  coupling.  No  adapter 


is  needed  because  the  coupling  is  threaded  to  receive  the 
indicator.  This  reduces  the  possibility  of  refrigerant 
leaks. 

Using  the  company’s  indicator  in  connection  with  the 
coupling,  manufacturers  may  pre-charge  air  conditioning 
tubing  with  refrigerant  and  ship  it  to  distributors  with  no 
fear  of  liquid  loss  either  in  transit  or  while  in  storage. 
More  information?  Circle  Item  27,  postcard,  last  page. 

Overload  Control  and  Indicator 

A  new  fail-safe  overload  control,  believed  unusual  in 
its  combination  of  accuracy,  continual  indication  of 
motor  load,  and  adjustable  load  limits,  is  developed  by 
Assembly  Products,  Inc.,  Chesterland,  Ohio. 

Called  Load  Sentry,  the  electro-mechanical  control  is 
intended  for  use  wherever  overload  of  any  kind  may  be 
registered  on  an  electric  motor.  It  is  built  around  the 
positive  action  of  a  contact  meter-relay,  and  has  no 
electron  tubes.  It  is  easily  booked  into  start-stop 
switches. 

The  maximum  load  to  be  permitted  on  tbe  motor 
being  monitored  is  set  by  an  adjustable  pointer  anywhere 
on  the  dial  of  the  meter-relay.  The  dial  has  30  easily- 
read  divisions,  ranging  from  zero  to  150%  of  normal 
load.  Another  pointer  indicates  the  actual  running  load 
on  the  motor.  When  the  pointers  meet  at  an  overload 
position,  contacts  lock  and  the  circuit  is  broken.  The 
device  will  then  sound  an  alarm  and/or  shut  down  the 
system. 

More  information?  Circle  Item  28,  postcard,  last  page. 
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Air  Temperature  Control 

Type  B52  is  a  compact,  precision  built,  direct  immer¬ 
sion  air  temperature  control  particularly  adapted  for  use 
with  vent  fan  systems.  It  has  been  added  to  the  line  of 
standard  temperature  controls  from  United  Electric  Con¬ 
trols  Co.,  Watertown,  Mass. 


The  control’s  thermal  system  consists  of  a  bellows 
filled  with  temperature  sensitive  liquid.  As  the  bellows 
expands  or  contracts  with  heating  or  cooling,  a  snap- 
action  electrical  switch  is  activated  at  a  preset  tempera¬ 
ture  point. 

Temperature  settings  on  the  control  are  made  by  means 
of  a  knob,  pointer  and  calibrated  dial.  The  unit  is  avail¬ 
able  in  any  one  of  3  standard  types  of  switches:  normally 
open,  normally  closed,  or  double  throw  with  no  neutral 
position.  Switches  are  rated  for  15  amp  at  115  or  230 
volts  a-c. 

Four  models  are  offered  in  various  adjustable  ranges 
between  30  and  120  deg  F.  All  models  have  a  calibration 
figure  of  10  deg,  a  calibr^ion  division  of  2  deg,  and  an 
approximate  operating  differential  of  2  deg  F. 

More  Information?  Circle  Item  29,  postcard,  last  page. 

Silicon  Rectifier  Set 

The  many  electrical  and  physical  advantages  of  silicon 
rectifiers  are  now  available  to  users  of  electrostatic  pre¬ 
cipitators  in  a  new  oil-immersed  silicon  rectifier  set 
manufactured  by  Research-Cottrell,  Inc.,  Bound  Brook, 
N.  J.  These  units  are  said  to  have  numerous  economies 
in  operation  and  maintenance  and  to  extend  precipitator 
rectifier  life  to  a  conservative  estimate  of  at  least  ten 
years. 

Units  presently  available  are  designed  for  application 
on  new  electrostatic  precipitator  installations.  Modified 
designs  to  replace  mechanical  rectifiers  are  being  pre¬ 
pared  for  combination  with  the  transformers  presently 
installed  with  these  units. 

The  silicon  units  developed  by  Research-Cottrell  offer 
many  advantages.  Field  tests  in  commercial  installations 
have  shown  that  units  operate  with  a  rectifier  efficiency 
of  96%,  as  compared  with  80-85%  usually  associated 
with  tube  sets.  In  addition,  rectifier  tubes  have  a  life 
expectancy  of  only  about  two  years,  while  silicon  recti¬ 
fiers  are  conservatively  estimated  at  ten  years,  and  pres¬ 
ent  indications  are  that  the  units  will  last  as  long  as  the 
precipitator  itself.  When  compared  with  selenium,  the 
units  are  substantially  smaller  and  hermetically  sealed, 
have  high  conductance  and  power-handling  ability,  and 


allow  greater  circuit  efficiency  and  higher  temperature 
stability,  with  no  voltage  drop  resulting  from  aging.  In 
addition,  the  units  can  be  immersed  in  oil  or  askeral, 
right  along  with  the  power  transformer. 

More  information?  Circle  Item  30,  postcard,  last  page. 

Convectors  for  Steam  or  Water 

Convectors  in  a  variety  of  styles  for  free  standing, 
mounted,  and  recessed  installation  are  available  from 
Embassy  Steel  Products,  Inc.,  Brooklyn,  N.  Y.  A  model 
with  sloping  top  is  designed  for  hospitals  and  schools. 


Elements  can  be  either  of  steel  or  copper.  All  cabinets 
are  of  heavy-gage  steel  properly  reinforced.  Heavier- 
gage  housings  are  made  to  order.  Adjustable  steel 
brackets  permit  changing  of  the  pitch  in  either  direction 
of  the  element.  Factory-installed  knob  dampers  are 
optional. 

Company  states  that  large  fin  area  on  elements  and 
permanent  fin-tube  bond,  with  tube  mechanically  ex¬ 
panded  to  fins,  assure  good  prime  to  secondary  surface 
and  make  these  units  particularly  adapted  to  one-pipe 
steam  systems,  as  explained  in  catalog. 

More  Information?  Circle  Item  31,  postcard,  last  page. 

Insulated  Pipe  Conduit 

Temploc  is  a  new,  low-cost,  prefabricated  insulated 
pipe  conduit  for  protection  of  underground  steam  and 
hot  water  systems  from  corrosion,  says  its  manufacturer, 
Temploc  Inc.,  Baldwin  Park,  Calif.  Pipe  has  fibrous 
glass  insulation  protected  by  a  strong  jacket  of  spirally- 
wrapped  glass  cloth  and  Laminae,  a  polyester  resin  pro¬ 
duced  by  American  Cyanamid  Company. 

Built  up  of  2  plies  of  cloth  and  resin  over  a  sheath  of 
kraft  paper,  the  protective  shell  is  not  affected  by  mois¬ 
ture  or  corrosive  electrolytic  action  of  the  earth.  An 
8-inch  insulated  pipe  weighs  31  lb  per  ft,  and  pipe  up 
to  5-inch  width  can  be  installed  without  use  of  a  crane 
under  normal  conditions.  Since  the  outer  protective 
shell  is  extended  over  the  end  of  the  insulation  and  is 
bonded  directly  to  the  bare  pipe  during  manufacture, 
the  insulation  will  remain  dry  and  undamaged  even  if, 
during  installation,  the  ditch  fills  with  water. 

Pipe  and  fittings  are  supplied  in  sizes  custom-cut  to 
specifications.  Outer  covering  can  be  applied  to  any 
type  of  insulation  and  pipe  specified. 

More  information?  Circle  Item  32,  postcard,  last  page. 
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Light  Hydrostatic  Tester 

A  utility  version  of  its  Porta-Tester,  weighing  55  lb 
and  contained  within  a  carrying  case,  is  developed  by 
Farris  Engineering  Corp.,  Palisades  Park,  N.  J.,  for  gen¬ 
eral  industrial  use  in  at-the-site  hydrostatic  testing  of 


valves,  pressure  vessels,  piping,  steam  generators,  pump 
cases,  and  other  process  equipment,  to  pressures  up  to 
3000  psi. 

Unit  is  18  X  14  X  8  inches  and  can  be  carried  about 
like  an  overnight  case.  It  is  complete  with  4  test-accuracy 
gages  and  8  ft  of  hydraulic,  flexible  tubing  that  packages 
on  the  rear  of  the  cover.  The  pump  handle  folds  flat. 
The  unit  can  be  used  with  water  or  other  hydraulic  fluids. 
More  information?  Circle  Item  33,  postcard,  last  page. 


Dual-Tower  Dehumidifier 

Development  of  a  commercial-industrial  dehumidifier 
suitable  for  low  humidity  storage  and  processing  applica¬ 
tions  is  announced  by  Dryomatic  Corp.,  Alexandria,  Va. 
Model  105  is  an  automatically  regulated  dual-tower  unit 
which  uses  silica  gel  as  its  drying  medium.  It  is  designed 
primarily  as  a  space  dryer  to  maintain  humidities  down 
to  10%  in  areas  up  to  35,000  cu  ft  over  a  wide  range 


of  temperatures.  It  will  also  provide  low  dew  point  air 
for  processing  applications  and  can  be  used  either  alone 
or  in  combination  with  cooling  equipment  in  comfort 
conditioning  systems. 

The  machine  has  a  dry  air  output  of  100  cfm  and  is 
capable  of  removing  50  lb  of  water  per  24  hr.  Regenera¬ 
tion  of  the  silica  gel  is  accomplished  automatically  by 


electric  heating  elements.  While  one  tower  thus  renews 
itself,  the  other  continues  to  supply  dry  air  into  the  area. 

Newly  designed  valve  system  allows  complete  separa¬ 
tion  of  the  dry  air  and  reactivation  air  streams,  thereby 
eliminating  leakage  and  enabling  the  machine  to  main¬ 
tain  extremely  low  humidities  in  the  conditioned  space. 

The  unit  is  self-contained  and  may  be  installed  either 
inside  or  outside  the  dehumidified  area  by  providing  a 
standard  115-v  electric  outlet  and  two  small  duct  con¬ 
nections.  It  is  furnished  complete  with  humidistat  control 
for  fully  automatic  on-off  operation. 

More  information?  Circle  Item  34,  postcard,  last  page. 


Adjustable  Motor  Base 

Lost  production  due  to  stretched  and  sagging  belts 
has  been  virtually  eliminated  by  the  Ad  j  usto-Slide 
motor  base  from  Power-Transmission  Div.,  American 
Pulley  Co.,  Philadelphia,  Pa.  With  this  base,  belt  take-up 
is  accomplished  by  adjusting  one  screw,  an  adjustment 
that  is  safely  made  without  even  stopping  the  motor. 


Replacement  of  belts  is  just  as  simple,  for  the  adjust¬ 
ing  screw  on  most  models  can  be  loosened  and  swung 
aside,  freeing  the  top  plate  and  the  motor  to  move  far 
enough  for  removing  the  old  and  installing  the  new  belt. 
Once  the  new  belt  is  in  place,  the  motor  is  moved  back 
in  place,  the  adjusting  screw  swung  back,  tightened  and 
the  machine  is  back  in  operation. 

More  information?  Circle  Item  35,  postcard,  last  page. 


Damper  Control  Added  to  Line 

Addition  of  a  Balancing  Lever  damper  control  to  its 
line  has  been  announced  by  the  Lima  Register  Co.,  Lima, 
Ohio.  The  new  control  will  be  available  for  standard 
sizes  of  wall  registers  and  sidewall  diffusers.  The  com¬ 
pany  will  retain  the  Balancing  Bell  damper  control  to 
permit  a  choice  of  damper  controls. 

Damper  action  is  regulated  by  a  lever  stop  placed  in 
the  lever  channel.  This  stop  can  be  moved  and  positioned 
by  adjusting  a  set-screw  in  the  face  of  the  register. 

Both  types  of  damper  controls  can  be  easily  set  to  the 
proper  balanced  position.  Both  close  the  damper  tightly 
for  positive  air  shut-off.  Both  open  the  damper  auto¬ 
matically  to  the  right  degree  for  the  air  volume  desired. 


More  information?  Circle  Item  36,  postcard,  last  page. 
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(Continued  from  page  112) 

Liquid  Cooler  Line  Expanded 

Two  packaged  liquid  coolers  are  added  to  its  line  by 
Bell  &  Gossett  Co.,  Morton  Grove,  Ill.  The  60  and  75-ton 
units  are  completely  packaged,  needing  only  outside 
wiring  and  plumbing  to  install.  Chiller  and  tower  pumps 
are  sized  to  customer’s  specifications. 


Molded  styrene  vapor-sealing  insulation  on  the  evapo¬ 
rator  has  conductivity  of  0.23-0.28  Btu  per  (inch)  (sq  ft) 
(hr)  (deg  F).  Gages,  compressor  motor,  belts,  sheave, 
flywheel,  increment  start,  full  size  heat  exchanger,  and 
Freon  charge  all  are  standard. 

Coolers  are  operated  in  the  company’s  plant  at  special 
test  panel  designed  to  duplicate  all  field  conditions.  Every 
unit  is  tested  at  operating  conditions  specified  by  the 
customer  and  also  under  varying  load  conditions. 

More  information?  Circle  Item  37,  postcard,  last  page. 


Duct  Fan  Resists  Acids 

A  belt  driven  duct  fan,  designed  to  operate  under 
corrosive  atmospheres  and  extreme  temperature  ranges, 
is  developed  by  Chicago  Blower  Corp.,  Franklin  Park, 
III.  Model  BD  incorporates  a  new  concept  in  blade  design 
which  produces  a  higher  pressure  characteristic  while 
reducing  noise  to  a  minimum.  Shaped  like  an  airplane 
wing,  this  axial  airfoil  blade  insures  a  complete  air 
pattern. 


Suitable  for  operating  in  surroundings  such  as  acid 
fumes,  explosive  vapors,  dust  and  gases,  fan  is  capable 
of  handling  temperatures  up  to  150  deg  F.  Special 


models  are  available  to  increase  the  temperature  range 
to  650  deg.  Bearings  are  mounted  inside  the  air-insulaled 
belt  housing  enabling  the  motor,  which  is  located  out  of 
the  air  stream,  to  be  positioned  either  horizontally  or 
vertically.  With  either  2,  4,  6,  or  8-bladed  steel  or  alu- 
minum  wheels,  depending  upon  individual  specifications, 
fan  is  available  in  sizes  from  12  to  72  inches. 

More  information?  Circle  Item  38,  postcard,  last  page. 


Tester  Smokes  Cigarettes 


Any  cigarette  is  a  source  of  fuel  for  Smokey,  a  portable 
smoke  producer  for  the  use  of  contractors,  architects,  or 
engineers.  Produced  by  Design  Engineers,  Rockford, 


Ill.,  the  unit  is  of  double  wall  construction  to  facilitate 
cooling.  It  will  generate  and  direct  a  considerable 
amount  of  smoke. 

Device  was  developed  for  visual  analysis  of  air  flow 
in  ventilation  work.  It  is  expected  that  it  will  be  used 
aboard  ships,  in  mines,  institutions,  and  in  insulation 
and  construction  engineering.  Price  is  four  and  one-half 
dollars  postpaid. 

More  information?  Circle  Item  39,  postcard,  last  page. 


Plastic  Steel  Repair  Material 

An  emergency  repair  kit  containing  Plastic  Steel  for 
on-the-spot  repairs  of  tanks,  pipes,  pumps,  valves  and 
other  types  of  machinery  is  now  available  through  indus¬ 
trial  supply  dealers,  according  to  the  manufacturer, 
Devcon  Corporation,  Danvers,  Mass. 

The  product  is  a  combination  of  80%  steel  and  20% 
plastic.  It  can  be  formed  into  any  shape  and  will  not 
run  or  sag  when  applied  to  a  vertical  surface.  Two 
hours  after  the  addition  of  a  special  hardening  agent 
(supplied),  the  mend  becomes  an  extremely  strong, 
tough,  rigid  metallic  piece.  No  heat  or  pressure  is  re¬ 
quired.  It  is  durable,  permanent,  essentially  non-shrink¬ 
ing  or -expanding,  and  does  not  rust. 

In  most  cases.  Plastic  Steel  is  strong  enough  by  itself 
for  repair.  For  example,  in  laboratory  tests  a  series  of 
5/16-inch  holes  were  filled  with  the  material  and  with¬ 
stood  an  internal  pressure  of  over  2000  psi.  If  large  holes 
or  corroded  areas  are  present,  however,  a  “bandage”  is 
recommended.  Each  repair  package  contains  a  supply 
of  specially  treated  glass  tape. 

More  information?  Circle  Item  40,  postcard,  last  page. 

(Continued  on  page  116) 
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...Anybody 

want  to  buy 
a  ebeap 


faracbute? 


Nobody  does  . . .  nobody  wants  to  pinch  pennies  on  any  device  his  life  or 
property  depends  on. 

Use  this  basic  fact  to  drive  home  McDonnell  quality.  If  a  boiler  owner 
wants  to  buy  a  cheap  safety  control,  just  ask  him  if  he  would  buy  a  cheap  V 

parachute.  Then,  when  he  gasps,  give  him  this  clincher:  “You  may  need  a  I 

safety  control  only  once,  but  when  you  need  it  bad  you  need  it  GOOD!”  * 

One  thing  is  certain:  there  is  no  such  thing  as  absolute  safety;  only 
people  selling  cheap  safety  devices  claim  it . . .  BUT — 

McDonnell  Water  Level  Controls  do  come  closer  to  the  goal  of  absolute  safety  than  any  others 
. . .  because  they  offer  the  greater  dependability  that  results  from  better  design  carried 
out  in  quality  construction. 

It’s  easy  to  sell  something  you  believe  in.  It’s  easy  to  point  out  quality  you  know  so 
well  in  equipment  you  know  so  well.  Some  of  the  popular  McDonnell  products  are  illustrated 
here  ...  all  of  them  in  the  new  and  better  Condensed  Catalog. 


MSDonnell  &  Miller/  Inc.  3500  N.  Spaulding  Ave./  Chicago  1 8/  III. 


N*.  51>2  Feeder  and  Cuf-off  Com* 
fciiMh'on  —  for  boilers  •  of  medium 
iin.  pressures  to  35  psi.  —  both 
<*»om  and  hot  water.  Other  types 
hr  different  sizes  and  preuuret* 


No.  1S7  Pump  Control,  Cut-off  and 
Alarm  Switch  —  for  boilers  up  to 
150  psi.  Integral  water  column  has 
tappings  for  steam  trim.  Also  with¬ 
out  water  column  body  (No.  150). 


No.  69  Built-in  low  Water  Cuf-off 
—  Fits  right  in  tappings  provided  by 
most  steam  boiler  manufacturers. 
McDonnell  offers  the  most  complete 
line  of  "Built-iiu"  available.- 


230  Series  Btu-roted  Pressure  Re¬ 
lief  Valves  —  for  hot  water  space 
heating  boilers.  Complies  with  ASME 
Boiler  Code  in  every  way;  rated 
and  certified  by  National  Board. 


MCDONNELL 
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Press  Brake  Totally  Enclosed 


Works,  Buffalo,  N.  Y.  Electro-pneumatic  friction  clutch 
and  brake  work  together,  permitting  ram  to  be  inched 
down  smoothly  and  softly.  Power  treadle  is  portable. 

Of  totally  enclosed  construction,  there  are  no  protru¬ 
sions  to  endanger  safety.  Available  in  30  and  50-ton 
models,  with  overall  bed  lengths  of  6  to  12  ft,  brake  can 
perform  an  almost  limitless  number  of  forming,  bending, 
punching,  blanking,  and  related  operations,  as  detailed 
in  Bulletin  90  which  contains  detailed  specifications. 
More  information?  Circle  Item  41,  postcard,  last  page. 

Electronic  Air  Cleaners 

Electro-Air  Cleaner  Company,  Inc.,  Pittsburgh,  Pa., 
has  introduced  a  line  of  Hi-C  (high  capacity)  electronic 
air  cleaners  to  supplement  its  standard  equipment.  De¬ 
signed  for  installation  in  the  forced  air  ventilating  sys¬ 
tems  of  commercial  and  industrial  buildings,  they  are 


Smooth  action  and  instant  response,  assured  by  pow¬ 
ered  clutcb,  brake,  and  treadle,  on  its  newly-designed  line 
of  press  brakes  is  announced  by  Niagara  Machine  &  Tool 


engineered  to  have  greater  cleaning  efficiency  at  higher 
velociities  and  to  take  up  less  space,  the  company  states. 

lonizing-collecting  cell  has  face  velocities  up  to  6(X) 
fpm.  Ionizer  design  provides  a  maximum  area  of  elec¬ 
tron  discharge  by  using  an  inside  curve  on  the  face  of 


the  negative  electrodes.  Plate  spacing  has  been  reduced 
to  5/16  inch  to  increase  intensity  of  the  electrostatic  field 
between  the  collecting  plates. 

Units  are  available  with  both  horizontal  or  vertical 
air  flow.  All  parts,  including  selenium  rectifiers,  are 
guaranteed  for  five  years.  A  catalog  describing  the  line 
is  available. 

More  information?  Circle  Item  42,  postcard,  last  page. 


Packaged  Steam  Generator 

Available  from  Erie  City  Iron  Works,  Erie,  Pa.,  is  the 
FT  fire-tube  packaged  steam  generator.  Featuring  3-pass 
design  with  gas  vent  in  the  rear,  it  combines  the  com¬ 
pany’s  oil,  gas,  or  combination  burner  with  all  necessary 
safety  controls  and  instrumentation,  piped,  wired,  and 


factory  assembled.  Every  unit  is  factory  fire-tested  with 
burner  and  fuel  specified — ready  to  go  to  work  when 
it  reaches  its  destination.  No  costly  stack  or  foundation 
is  required. 

The  boiler  has  5  sq  ft  of  heating  surface  per  developed 
horsepower.  It  is  a  pressurized  unit  using  forced  draft 
to  provide  precise  control  of  excess  air  and  CO2. 

The  company  has  available  an  8-page  catalog.  No. 
56A,  describing  in  detail  the  packaged  steam  generator. 
More  information?  Circle  Item  43,  postcard,  last  page. 

Guards  Against  Moisture 

A  moisture-warning  system  that  protects  pneumatic- 
operated  instruments  is  developed  by  American  Instru¬ 
ment  Co.,  Silver  Spring,  Md.  Called  Dew-Point  Monitor 
System,  it  actuates  an  alarm  when  moisture  level  reaches 
the  danger  point. 

System  is  comprised  of  two  devices:  Humistat,  a 
humidity  controller  containing  an  electronic  switch  that 
actuates  an  alarm  when  a  pre-set  dew-point  temperature 
is  exceeded;  and  a  plug-in  type  electric  hygrometer 
sensing  element  which  senses  moisture  content  changes 
instantly  and  relays  these  changes  to  the  Humistat. 

The  sensing  element  is  directly  installed  within  the 
pressure  system  by  means  of  a  threaded  mounting,  and 
eliminates  the  need  for  sampling  in  order  to  monitor 
dew-point  temperatures. 

Humistat  may  be  set  to  actuate  an  alarm  for  dew-point 
temperatures  as  low  as  — 45  deg  F  at  50  psi  and  — 60 
deg  at  150  psi.  This  equipment  may  be  safely  used  in 
pressures  systems  up  to  KXK)  psi,  as  explained  in  Bul¬ 
letin  2273. 

More  information?  Circle  Bern  44,  postcard,  last  page. 

(Continued  on  page  118) 
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Capelanil  quality  and  service 
keep  users  sold  on  your  equipment 

Call  the  roll  of  America's  leading  manufacturers  of 
display  cases,  air  conditioners,  coolers  and  related 
products  and  you’ll  find  them  delighted  with  their 
Copeland-powered  units.  Once  they  bought  Cope¬ 
land,  it  has  become  **Cqpeland  from  here  on** 

High  quality  of  Copeland  motor-compressors  for 
air-conditioning  and  refrigeration  products  is  one 
important  factor.  But  these  manufacturers  also  like 
our  unequaled  distribution  system  .  .  .  nearly  150 
wholesalers  from  coast  to  coast  providing  instant 
parts  and  replacement  service  to  users  of  Copeland 
equipment.  Field  sales  stocks  are  currently  valued 
at  close  to  $4,000,000. 

Now,  thanks  to  our  new  manufacturing  plant — 
most  modem  in  the  industry — the  whole  Copeland 
family  is  in  improved  position  to  deliver  unexcelled 
quality  with  speeded-up  service. 


BELT-DRIVEN  CONDENSING  UNITS 


SINCe  1919 


'Caaalamli 


fa§mi0utAnmt  cohaqaatiom 


Sidnmy,  Ohio 
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Pedal  Valve  Flips  Up 

Pedal  valves,  popular  in  recent  years  for  rapid,  hands¬ 
free,  sanitary  water  dispensing,  usually  have  pedals  in 
fixed  position,  making  it  difficult  to  clean  the  floor  below 
it,  T  &  S  Brass  and  Bronze  Works,  Inc.,  Westbury,  L.  I., 
N.  Y.,  has  introduced  a  line 
of  wall  mounted  pedal  valves 
which  flip  up  out  of  the  way 
and  stay  up  to  keep  the  floor 
clear  and  unobstructed. 

Units  have  self-closing  type 
valves  with  extended  toe-touch 
pedals  and  mount  on  the  wall. 

All  interior  parts  are  contained 
in  a  one-piece  removable  unit. 

They  have  easily  accessible 
V^-inch  IPS  female  inlets  and 
outlets,  with  the  inlets  on  21/2- 
inch  centers,  1  inch  from  wall  to  center  of  inlets.  Model 
B-504-LKS  (in  photo)  includes  loose  key  stops  for  in¬ 
dividual  turn-off  at  the  water  point  and  twin  hot  and 
cold  pedals. 

For  hospital  and  general  wash-up  areas,  single  and 
double  pedal  models,  with  or  without  loose  key  stops, 
are  available.  All  are  chrome  plated,  and  of  heavy-duty 
construction. 

More  information?  Circle  item  45,  postcard,  last  page. 


Manual  Motor  Starter 

A  manual  motor  starter,  with  a  plug-in  heater  that 
can  be  inserted  in  a  matter  of  seconds  into  the  front 
of  the  unit,  is  developed  for  use  with  such  equipment  as 
grinders,  conveyors,  hydraulic  presses,  blowers,  and 
mixers  by  General  Electric  Co.,  Schenectady,  N,  Y. 

Designed  for  use  with 
single-phase  fractional 
horsepower  motors  up 
1  hp,  the  starter  is 
smaller  than  the  model 
it  replaces.  Compact 
enough  to  fit  any  stand¬ 
ard  gem  or  handy  box, 
the  unit  can  also  be  in¬ 
stalled  in  the  same 
mounting  space  used  for 
the  model  it  replaces  or 
for  other  manual  starter 
designs. 

Plug-in  heater  is 
keyed  so  that  it  cannot 
be  inserted  the  wrong 
way.  It  can  be  installed 
without  the  use  of 
screws. 

Wiring  time  has  been  reduced  to  a  minimum  with  a 
new  terminal  design,  according  to  company  engineers. 
After  the  wire  has  been  stripped,  it  is  inserted  in  the 
pressure-type  terminal  receptacle  and  the  screw  is  tight¬ 
ened  a  half  turn  from  the  front. 


Overload  protection  is  provided  by  a  bi-metallic 
thermal  mechanism  that  automatically  opens  the  contacts 
when  an  overload  occurs,  removing  the  motor  from  the 
line.  The  plug-in  heater  simulates  the  motor’s  tempera¬ 
ture  and  causes  a  bi-metallic  strip  to  bend.  The  strip  is 
designed  not  to  trip  the  mechanism  on  momentary  over¬ 
loads,  such  as  starting  currents,  but  will  guard  the  motor 
against  even  small  persistent  overloads,  according  to 
engineers. 

A  new  wrap-around  cover  lifts  off  for  easy  accessi¬ 
bility.  A  heavy  duty  plastic  enclosure  covers  all  of  the 
starter  mechanism,  protecting  it  from  physical  damage. 
Long  contact  life  is  provided  by  fine  silver  contacts  with 
fast  action  make  and  break.  Enclosures  include  general 
purpose,  dust  and  water-tight,  and  explosion  proof.  In¬ 
dicating  light  is  optional. 

More  information?  Circle  Item  46,  postcard,  last  page. 


Large  Capacity  Multizone  Unit 

One  of  the  largest  factory-assembled  air  handling  units 
on  the  market  today,  the  MZH-580  is  the  latest  addition 
to  the  Recold  Corporation,  Los  Angeles,  Calif.,  line  of 
air  handling  and  multizone  equipment,  and  was  designed 
for  use  in  large  applications  such  as  factories,  big  retail 
stores  and  multiple-story  ofiice  buildings. 


Series  580  is  available  in  three  styles:  UV-580,  the 
vertical  draw-through  unit;  UH-580,  the  horizontal  draw- 
through  units;  and  the  MZH-580,  illustrated,  the  blow- 
through  unit  with  individual  zones.  This  unit  has  a  ca¬ 
pacity  of  35,000  cfm  and  58  sq  ft  of  coil  face  area 
covering  the  cooling  range  up  to  100  tons. 

More  information?  Circle  Item  47,  postcard,  last  page. 


Boiler  Relief  Valves 

Two  series  of  ASME  steam-rated  valves  for  protection 
of  hot  water  heating  boilers  are  announced  by  The 
Patrol  Vaive  Co.,  Cleveland,  Ohio. 

Series  1000  (%-inch  IPS)  includes  Model  1015  with 
pressure  setting  of  15  psi  and  Model  1030  with  30-p8i 
setting.  Series  3000  (1-inch  IPS)  has  its  corresponding 
Models  3015  and  3030. 

High  Btu  ratings  in  proportion  to  valve  size  are  attrib¬ 
uted  by  the  manufacturer  to  a  principle  which  permits 
maximum  relief  at  full  pipe  size.  Valves  are  factory  set 
and  sealed. 

More  information?  Circle  Item  48,  postcard,  last  page. 

( Continued  on  page  120) 
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CVS”  VERTICAL  PUMP 
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New,  wider  rangfi  of  dis¬ 
charge  pressures— from  10 
to  40  lbs.  Copocities  range 
from  500  to  10,000  sq.  ft. 


HS”  CONDENSATE  PUMP 


TM”  TURBINE  PUMP 


Sturdily  constructed  for  de¬ 
pendable  service  at  small 
investment  —  capacities 
1,000  to  65,000  sq.  ft.  E. 
D.R.,  discharge  pressures 
from  10  to  75  lbs. 


Completely  assembled  on 
either  steel  or  cast  Iron  bose 
—capacities,  for  boilers  up 
to  250  H.P.,  with  discharge 
pressures  to  150  lbs. 


Designed  for  low  return 
installations  —  capacities, 
2,000  to  40,000  sq.  ft.  E.D. 
R.  and  discharge  pressures 
from  1 0  to  75  lbs. 


UV”  CONDENSATE  PUMP 


MORE 

ATION 

0$EPH,  MICH. 


C^H^ieUneet 


AIR  CONDITIONING,  HEATING  AND  VENTILATING.  AUGUST,  1957 


News  of  Equipment  and  Materials 


^  (Continued  from  page  118) 

Well  Casing  Adapter 

A  well  casing  adapter  manufactured  by  Goulds  Pumps, 
Inc.,  Seneca  Falls,  N.  Y.,  permits  over  the  well  installa¬ 
tion  on  single  pipe  deep  wells. 


Adapter  eliminates  the  need  for  special  casing  seal  and 
is  useful  wherever  pumps  are  installed  outdoors  or  in 
mild  climates.  Offset  installations  are  simplified  by  using 
a  pair  of  casing  adapter  flanges  which  are  used  to  con¬ 
nect  the  well  casing  adapter  to  offset  pipe  screwed  into 
tapped  pump  openings.  Adapters  are  available  for  2  and 
3-inch  inside  casing  diameter. 

Well  casing  adapters  are  available  separately  or  as 
part  of  company’s  deep  well  jet  pump  package. 

More  information?  Circle  Item  49,  postcard,  last  page. 


Mechanical  Btu  Meter 

A  completely  mechanical  instrument  that  measures 
heat  in  thermal  units  and  liquid  flow  in  gallons  with 


high  precision  has  been  announced  by  Air  Conditioning 
Equipment  Corp.,  New  York,  N.  Y.  Known  as  the  Pollux 
Btu  Integrating  Meter,  it  can  measure  the  heat  absorbed 
by  a  liquid  and  the  heat  removed  from  the  liquid.  It  can 
be  used  in  metering  of  central  heating  and  refrigeration 
plants  and  it  is  especially  applicable  for  measuring  the 


quantity  of  heating  and  cooling  consumed  in  individual 
areas  of  all  types  of  buildings. 

As  illustrated,  the  device  consists  of  a  liquid  meter 
and  an  integrator.  The  liquid  meter  measures  the  flow 
of  liquid.  The  integrator  combines  tbe  difference  be¬ 
tween  tbe  supply  and  return  liquid  temperatures  and  the 
flow  through  the  liquid  meter  giving  a  resultant  product 
in  Btu  automatically  totaled  on  the  counter.  The  total 
number  of  gallons  is  recorded  on  a  second  counter. 
Directly  above  these  two  counters  is  a  pointer  indicating 
the  instantaneous  temperature  difference  of  the  supply 
and  return  liquid  in  deg  F. 

The  compact  meter  is  corrosion  proof,  easily  installed, 
and  requires  no  lubrication.  Where  required,  it  can  be 
provided  with  remote  counter  to  record  thermal  units. 
More  information?  Circle  Item  50,  postcard,  last  page. 


Cooling  Towers 

Series  V,  vertical  draft  cooling  towers,  built  bv  Dover 
Mfg.  Co.,  Independence,  Mo.,  have  centrifugal  blowers, 
rather  than  fans,  to  keep 
noise  level  at  a  mini¬ 
mum. 

Towers  are  available 
in  sizes  from  5  to  100 
tons,  and  are  designed 
for  installation  where 
space  is  scarce.  They 
can  be  used  either  in¬ 
side  or  outside  a  build¬ 
ing.  Air  intake  and  out¬ 
let  are  on  the  same  side 
of  the  tower  in  sizes 
below  50  tons  permit¬ 
ting  placement  flush  to 
wall. 

In  interior  installa¬ 
tions,  with  proper  duct¬ 
work,  the  tower  venti¬ 
lates  the  room,  removing  stale,  warm  air.  The  towers 
feature  bolt-free  construction  so  that  they  can  be  quickly 
disassembled  and  reassembled  in  the  field. 

More  information?  Circle  Item  51,  postcard,  last  page. 


New  Motors  Interchangeable 

Wagner  Electric  Corp.,  St.  Louis,  Mo.,  announces  that 
its  repulsion-start  induction  single-phase  motors,  in  in¬ 
tegral  horsepower  4-pole  ratings  1  through  5  hp,  are  now 
being  built  in  NEMA  frames  182  through  254U. 

Placing  these  motors  in  the  new  frames,  making  them 
interchangeable  with  capacitor-start  and  small  polyphase 
motors  of  the  same  ratings,  was  accomplished  without 
changing  in  any  way  their  electrical  characteristics.  This 
type  of  single-phase  motor  is  widely  used,  especially  on 
applications  with  heavy  starting  duty  requirements,  be¬ 
cause  of  ability  to  repeatedly  start  heavy  loads  with  low 
current  and  minimum  light  flicker,  the  company  states. 
More  information?  Circle  Item  52,  postcard,  last  page. 

(Continued  on  page  122) 
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As  in  the 

Life  &  Casualty 
Tower 

Nashville,  Tennessee 


get  longer  lasting  ducts 
with  Wheeling 

sofTre"  COP-IMjOV® 

Galvanized  Sheets 


The  tallest  commercial  building  in  the  Southeast, 
the  Life  &  Casualty  Tower,  has  one  of  the  most 
modern  air  conditioning  systems  yet  installed. 
And  for  the  duct  work  of  this  ultra-modem 
building,  over  50  tons  of  Wheeling  sofTite 
Cop-R-Loy  Galvanized  Sheets  were  used. 

By  using  sofTite  Cop-R-Loy,  the  builders 
were  sure  of  getting  top  value  and  quality  in 
long-lasting,  easy-working,  good-looking  gal¬ 
vanized  sheets. 

For  proof  of  sofTite  Cop-R-Loy’s  superior 
qualities  and  for  full  details, 
contact  the  nearest  Wheeling 
warehouse  or  sales  office. 


WHEELING  CORRUGATING  COMPANY 

WHEELING,  W.  VA. 

irS  WHEELING  STEEL 


Ducts  made  of  sofTite 
Cop-R-Loy  form  easily, 
last  longer. 


sofTite  Cop-R-Loy  is 
easy  to  work,  doesn’t 
flake  or  peel. 


Architects:  Edwin  A.  Keeble  Associates  Builders:  J.  A.  Jones 
Construction  Co.  Sheet  Metal  Work:  John  W.  McDougall  Co. 


IMMlDIAie  DELIVERY  ON  ALL  WAREHOUSE -STOCKED  ITEMS  FROM  THESE  WAREHOUSES:  BOSTON,  BUFFALO,  CHICAGO,  COLUMBUS,  DETROIT, 
KANSAS  CITY,  LOUISVILLE,  MINNEAPOLIS,  NEW  ORLEANS,  NEW  YORK,  PHILADELPHIA,  RICHMOND,  ST.  LOUIS.  SALES  OFFICES:  ATLANTA,  HOUSTON 
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Refrigerant  Pumping  System 

A  refrigerant  pumping  recirculator  system,  offered  by 
J.  E,  Watkins  Co.,  Maywood,  Ill.,  provides  plants  with 
existing  suction  accumulator  tanks  ahead  of  their  re¬ 
frigeration  compressor  with  the  equivalent  of  the  com¬ 
pany’s  liquid  recirculator. 

Manufactured  for  any  tonnage  and  any  refrigerant, 
system  drains  liquid  from  the  existing  suction  accumu¬ 
lator  tank  into  a  pumper  tank.  When  the  pumper  tank 
is  full,  the  system  automatically  introduces  refrigerant 
gas  (at  liquid  feed  pressure)  into  the  pumper.  Simul¬ 
taneously,  the  main  liquid  supply  valve  is  closed  off  and 
liquid  from  the  pumper  feeds  the  plant.  A  low  level 
control  on  the  pumper  switches  the  system  back  to  drain¬ 
ing  by  closing  off  high  pressure  gas  to  the  pumper, 
opening  the  main  liquid  feed  valve,  and  opening  a  vent 
line  valve. 

A  control  is  provided  which  automatically  closes  off 
the  main  liquid  supply  if  excessive  liquid  level  builds 
up  in  the  accumulator. 

Horizontal  systems  are  provided  when  plant  accumu¬ 
lators  are  close  to  floor  level.  An  oil  separator  is  included. 
In  halide  refrigerant  systems,  separated  oil  is  automati¬ 
cally  returned  to  compressors. 

More  information?  Circle  Item  53,  postcard,  last  page. 


Commercial  Conditioning  Unit 

Slender  design  air  conditioning  units  for  apartment, 
hotel,  school,  or  commercial  installation  is  offered  by 
American-Standard  Plumbing  and  Heating  Division, 
New  York,  N.  Y.  In  four  sizes,  each  of  these  Vertical 
Remotaire  units  is  9  inches  deep,  25  inches  high.  Three 
models:  free-standing,  recessed,  and  recessed  with  adjust¬ 


able  fresh  air  intake,  harmonize  with  any  decor,  the 
company  states. 

For  use  in  connection  with  centrally-located  hot  water 
heating  and  chiller-cooling  system,  each  unit  has  indi¬ 
vidual  controls  in  a  variety  of  arrangements  in  complete 
packages  for  either  field  installation  or  factory  assembly. 
Plate-fin  coil  is  slant-mounted,  designed  for  200-psi  maxi¬ 
mum  working  pressure.  Glass  fiber  replacement  filter  is 
standard. 

Steel  cabinet  of  free-standing  models  is  18-gage,  fin¬ 
ished  in  baked-on  enamel.  Entire  cabinet  is  removed 
by  taking  out  a  screw  under  each  access  door  for  con¬ 


venience  in  making  piping  connections.  Fixed  louvo 
top  outlet  grille  is  standard;  adjustable  grilles  are  op¬ 
tional. 

Displayed  for  the  first  time  at  the  June  NAPC  Plumb 
ing  and  Heating  Exposition  in  Dallas,  units  were  sub¬ 
jected  to  laboratory  testing  which  included  air  velocity, 
water  flow,  water  temperature,  sound  and  sweat  tests. 

Air-tight  damper,  in  toe-space  base  assembly  on  frefr 
standing  models  and  recessed  models  with  fresh  air  in¬ 
take,  seals  with  positive  lock  across  the  entire  length. 
More  information?  Circle  Item  54,  postcard,  last  pagt. 


Airflow  Noise  Silencer 

Designed  specifically  for  the  air  conditioning  and 
ventilating  field  to  reduce  the  air-borne  noise  generated 
by  fans  are  Uni-Silencers,  manufactured  by  Acoustical 
Div.,  Elof  Hansson,  Inc.,  New  York,  N.  Y.  Unlike  other 
silencers,  they  are  designed  to  be  installed  into  a  buildup 
structure  in  a  convenient  manner,  at  a  low  cost.  TlMy 
are  compact,  measuring  only  24  x  24  x  32  inches  and 


weighing  75  lb  each.  Devices  are  acoustically  efficient 
and  may  be  applied  to  any  noise  problem  whether  it  be 
a  conventional  pressure  or  high  pressure  air  conditioning 
ventilating  system. 

When  the  airflow,  pressure  drop  and  noise  problems 
involved  require  the  use  of  more  than  one  silencer,  the 
individual  units  are  put  together  side  by  side  or  on  top 
of  each  other  using  the  slip  joints  provided  on  the  units. 
In  this  manner  the  silencers  fit  almost  any  condition  and 
requirement. 

More  information?  Circle  Item  55,  postcard,  last  page. 


Motor  Weight  Halved 

Motor  Div.,  Robbins  &  Myers,  Inc.,  Springfield,  Ohio, 
has  introduced  Model  R  re-rated  fractional  horsepower 
motors.  Designed  in  NEMA  frames  56  and  48,  they  are 
available  in  ratings  from  %  to  1  hp  in  polyphase,  capaci¬ 
tor  single  phase,  permanent  split  capacitor  and,  in  the 
smaller  ranges,  split  phase  types. 

Substantial  reductions  in  weight  and  size  of  the  motors, 
the  company  states,  are  made  possible  by  the  selective 
use  of  aluminum  in  place  of  cast  iron  and  by  the  more 
effective  design  application  of  copper  and  steel.  Many 
of  the  redesigned  ratings  weigh  less  than  half  as  much 
as  the  equivalent  power  in  the  older  frames. 

More  information?  Circle  Item  56,  postcard,  last  page. 

(Continued  on  page  124) 
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INDOOR  COMFORT 


STANDARD  CEILING  AIR  DIFFUSERS 


STANDARD  551 
PERIMETER  WALL  AND 
BASEBOARD  REGISTERS 


STANDARD  PH  SERIES 


PERIMETER  FLOOR  REGISTERS 


5  ways  to  guarantee  comfort!  in  two-way  systems! 


•  easy  installation 

•  trouble-free  operation 

•  the  right  air  distribution  for  every  conditioned  space 
for  residential,  commercial,  and  industrial  buildings 

^  ^  •  rw  blasts,  no  hot  spots,  no  cold  corners 


^  Mail 

coupon 
for 

complete  line 
catalog! 


STANDARD  STAMPING 
A  PERFORATING  CO. 

3141  W.  49tli  Pl«e,  Chicago  32,  III. 

Please  send  me  your  new  free  catalog. 


Company. 


comfort  plus  style  at  attractive  prices! 


Address. 
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News  of  Equipment  and  Materials 


(Continued  from  page  122) 

Packaged,  Air-Cooled  Conditioners 

A  complete  line  of  package  type  air  conditioners  for 
use  with  remote  air-cooled  condensers  has  been  an¬ 
nounced  by  The  Trane  Company,  La  Crosse,  Wis.  The 
conditioners  are  available  in  3,  5,  7V^,  10,  and  15-hp 
capacities.  Used  with  dry  type  condensers,  the  cooling 
units  are  ideal  for  areas  where  water  is  scarce  or  where 
local  ordinances  restrict  the  use  of  water  for  air  con¬ 
ditioning. 

Furnished  with  capped  connections  for  the  discharge 
and  liquid  lines,  the  3,  5,  and  T^/^-hp  sizes  use  a  single 
air-cooled  condenser.  Larger  capacity  10  and  15-hp 
units  are  equipped  for  use  with  twin  remote  condenser 
models. 

Features  of  the  new  conditioner  line  are  low  decibel 
and  economical  operation,  compact  construction,  elec¬ 
tronically  balanced  fans,  high  capacity  coils,  isolated 
compressor  section,  and  quick,  efficient  condensate 
drainage. 

More  information?  Circle  Item  57,  postcard,  last  page. 

Contractors  Pump 

A  self-priming,  portable  contractors  pump  is  intro¬ 
duced  by  Lancaster  Pump  &  Mfg.  Co.,  Inc.,  Lancaster,  Pa. 


In  addition  to  the  usual  features  found  in  pumps  of 
this  type,  the  company  asserts,  this  pump  has  a  4-volute 
cut-off  design  which  yields  extra  high  capacities  in  the 
high  pressure  range  without  overloading  the  2-hp,  4- 
cycle,  gas  engine. 

Grease-lubricated  seal,  built-in  check  valve,  steel  base, 
carrying  handle,  and  strainer  are  standard.  Unit  lists 
for  one  hundred  and  thirty-eight  dollars. 

More  information?  Circle  Item  58,  postcard,  last  page. 

Cleanable  Metal  Screen  Filters 

Far- Air  type  F/S  air  filter  is  announced  by  Farr  Com¬ 
pany,  Los  Angeles,  Calif.  These  units  are  permanent- 
type  impingement  filters  with  cleanable,  metal  screen 
media.  It  is  designed  to  deliver  350  to  520  fpm  air  flow 
and  is  especially  effective  in  areas  where  there  is  a  high 
lint  concentration  in  the  air,  the  company  states. 

The  filter  media,  which  consists  of  flat  and  corrugated 


rows  of  wire  screen  mesh,  will  not  gap  or  separate  and 
permits  a  considerable  amount  of  face-loading  withovt 
impeding  air  flow,  it  is  claimed. 

Cleaning  can  be  accomplished  by  directing  a  stream 
of  water  on  the  filter,  then  dipping  or  spraying  with  » 
adhesive. 

Filter  is  designed  in  standard  sizes  for  use  in  ordinary 
filter  banks.  Clips  attached  to  the  holding  frames  make 
installation  simple.  Filters  are  also  suitable  for  eco¬ 
nomical  installation  in  unit  ventilators,  packaged  au 
conditioners,  house  lot  air  furnaces,  and  cooling  iink|^ 
it  is  reported. 

More  information?  Circle  Item  59,  postcard,  last  page, 

Phase-Voltage  Converter 

Weighing  only  39  lb,  this  compact,  light-weight  roW. 
ing  converter  developed  by  Kato  Engineering  Co.,  Man¬ 
kato,  Minn.,  changes  single  phase,  115  volt,  60  cycle  a< 
to  three  phase,  230  volt,  60  cycle  current.  Frequency  h 
held  constant  within  a  fraction  of  a  cycle. 


The  durable  aluminum  alloy  frame  houses  capacitatw 
starter  as  well  as  both  output  and  input  receptacles,  and 
is  about  10  inches  high  without  carrying  handle.  Intake 
and  exhaust  air  vents  are  located  in  lower  halves  of 
endbells,  making  the  converter  drip  proof.  Heavy  duty 
grease  sealed  ball  bearings  produce  very  little  noise. 
Illustrated  is  3-phase  side  of  500-watt  model. 

More  Information?  Circle  Item  60,  postcard,  last  page. 

Zirconium  Fittings 

Welding  fittings  of  zirconium  and  Zircaloy  2  are 
forged  by  Tube  Turns,  Louisville,  Ky.,  Div.  of  National 
Cylinder  Gas  Co.  They  were  designed  for  a  nuclear 
energy  application.  Fittings  have  1.5-inch  OD  and  a 
.065-inch  wall. 

Designers  of  piping  in  the  chemical  and  nuclear  fields 
are  specifying  zirconium  and  Zircaloy  2  in  increasingly 
large  quantities  where  severe  corrosion  conditions  are 
met.  These  materials  have  a  combination  of  desirable 
properties,  and  can  effect  economies  when  properly  ap¬ 
plied.  In  addition  to  providing  excellent  resistance  against 
the  attack  of  a  wide  variety  of  corrodents  they  have  » 
very  low  thermal  cross  section  (0.18  Barns),  and  possess 
relatively  good  strength  at  fairly  high  temperatures. 
More  Information?  Circle  Item  61,  postcard,  last  page. 

(Concluded  on  page  126) 
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READING  COPPER  TUBE 


. . .  It's  there! 


say  where . . . 


ft  0  I  V  ^ 


READING.  f’A 


0 1 1  f  f  I  b  u  1 1  o  n 

Depofs  WOODSIUE,  L.l  .  N  Y  HOUSTON  IIXAS 


eading  Tube  depots  are  strategically  located  from  coast  to  coast, 
so  that  there’s  always  one  within  easy  reach  of  your  warehouse. 
That’s  why  you  can  always  be  sure  of  getting  the  right  amount 
of  Reading  Copper  Tubing,  at  the  right  time,  to  meet 
even  the  most  urgent  orders.  Another  reason  why 
more  and  more  wholesalers  are  making  it  their  business 
to  specify  READING  Copper  Tube. 


READING  €  CORRORATION 

Empire  State  Building,  New  Yor  k  1,  N.  Y  •  Plant:  Reading,  Pa. 
CHICAGO,  ILl  DAllAS.  FEXAS  OAKIAND  CAIIF  DFNVFR,  COlO  ATLANIA,  GA 

lOS  ANGHIS.  CAlll  CIFVFl  AND,  OHIO 
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News  of  Equipment  and  Materials 


(Concluded  from  page  124) 

All-Plastic  Check  Valve 

An  all-plastic  lift  check  valve  has  been  introduced  by 
the  Walworth  Company,  New  York,  N.  Y.  Body  and 
components  of  the  new  valve  are  made  of  normal  impact 


Stainless  Steel  Pump  Lines 

Two  series  of  stainless  steel  pumps  are  available  from 
the  Bell  &  Gossett  Co.,  Morton  Grove,  Ill.  Capacities 
range  upwards  to  200  gpm  and  heads  to  120  ft.  The 
pumps  feature  quiet  operation,  easy  servicing  and  a 
wear-proof  mechanical  shaft  seal. 

Their  type  316  stainless  steel  construction  makes  them 
resistant  to  numerous  corrosive  chemical  solutions. 
Series  1522  pumps  are  of  compact.  Uni-built  design, 
while  the  Series  1512  models  are  of  long-coupled  design. 
Thirty-six  different  models  are  available  in  tbe  1522 
design  with  capacities  to  130  gpm  and  heads  to  120  ft. 
Suction  and  discharge  connections  run  from  11/4  x  % 
inches  to  2  x  II/2  inches.  The  same  sizes  are  available 
in  Series  1512  long-coupled  construction  with  capacities 
ranging  up  to  200  gpm  and  heads  to  120  ft. 

More  information?  Circle  Item  64,  postcard,  last  page. 


rigid  polyvinyl  chloride  to  provide  high  corrosion  re¬ 
sistance  to  alkalis,  acids,  inorganic  salt  solutions  and 
other  corrosive  flow  material.  A  highly  durable  PVC 
spring,  shown  in  exploded  view,  positions  the  disc  to 
assure  quick  and  complete  shutoff. 

The  check  valve  operates  successfully  at  pressures  up 
to  150  psi  at  75  deg  F.  Light  in  weight,  the  valve  is 
easily  handled  and  installed.  It  is  available  for  pipe  from 
y2  through  2  inches  in  size,  and  comes  in  either  threaded, 
solvent-weld  socket-type,  or  flanged-end  styles. 

More  information?  Circle  Item  62,  postcard,  last  page. 


Rotary  Pipe-Cutting  Machine 

A  machine  capable  of  cutting  large  pipe  with  a  cut 
surface  finish  suitable  for  gasket  face  use  is  available 
from  Wallace  Supplies  Mfg.  Co.,  Chicago,  Ill.  The 
machine  shown  can  handle  a  40-ft  length  of  20-inch,  or 


larger,  pipe  with  wall  thickness  of  %  inch,  or  heavier, 
provided  the  first  cut  is  5  ft  or  more.  Larger  machine 
sizes  are  made  to  order. 

The  controls  to  move  the  chucking  drive  up  and  down 
for  centering  is  hydraulic,  as  is  the  locking  system  which 
holds  the  chuck  in  proper  length  position.  Movement  of 
the  chucking  device  back  and  forth,  to  control  length 
of  cut  piece,  is  electrical. 

A  44-page  catalog  describing  the  pipe-cutting  machine 
is  available.  With  each  book,  a  set  of  four  “cut- 
machined”  samples  are  sent. 

More  information?  Circle  Item  63,  postcard,  last  page. 
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Neoprene  Impeller  Pump 

A  new  pump  model,  the  KV^  Special,  which  is  self¬ 
priming  and  operates  quietly  and  effectively  in  either 
direction  at  low  or  high  speeds  is  added  to  the  pump 
line  of  American  Machine  Products,  Inc.,  New  York, 

N.  Y. 


The  pump  is  believed  to  be  the  first  neoprene  impeller 
model  in  V^-inch  IPS  designed  to  operate  off  a  motor  as 
small  as  %  hp,  single  phase.  Made  of  naval  bronze 
throughout,  with  a  stainless  steel  shaft,  it  handles  all 
liquids  that  do  not  affect  bronze  or  neoprene,  at 
gpm,  10  psi  at  1750  rpm. 

More  information?  Circle  Item  65,  postcard,  last  page. 


Gas  Control  Valve 

A  newly-designed  combination  valve  that  controls  botli 
back  pressure  and  suction  on  meters  and  distribution 
systems  is  available  from  the  Norwalk  Valve  Co.,  Nor¬ 
walk,  Conn.  A  new  diaphragm  assembly  provides  larger 
capacity  and  reduced  pressure  loss. 

The  unit  meets  regulations  of  the  increasing  number 
of  gas  utilities  and  municipalities  who  require  such  units 
to  control  back  pressure  and  suction  caused  by  obstruc¬ 
tions  and  shut-off  of  gas  supply  lines  in  gas  compressor, 
gas  booster,  and  similar  installations.  Two  soft-seated 
diaphragms  give  positive  shut-off.  Valve  is  engineered 
for  back  pressures  up  to  50  psi  in  pipe  sizes  from  ^  to 
6  inches. 

More  information?  Circle  Item  66,  postcard,  last  page- 
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VITAL  Serias  of  Burt  Adiustabla  Louvers 

VENTILATING  EQUIPMENT 


Air  removed  from  a  building  with  gravity  or  fan  ventilators 
must  be  replaced.  Burt  Wall  Louvers,  with  fixed  or  adjustable 
blades,  provide  efficient,  weatherproof  air  inlets.  The  Burt 
line  is  complete,  from  general  purpose  models  to  industrial 
types  and  includes  removable  screens,  louver  operators  and 
other  accessories.  Burt  experience  and  specialized  equipment 
also  provide  every  facility  to  economically  construct  special 
units  when  required. 


MEMBER  POWER  FAN  MANUFACTURERS  ASSOCIATION  I 


Write  for  Burt  Data  Book  SPV>17. 
It  supplies  quick  data  on  Burt's  com* 
plate  line  of  modern  WaN  Louvers. 


BuTT 


FAN  &  GRAVITY  VENTILATORS 
LOUVERS 

SHEET  METAL  SPECIALTIES 


II I  Manufacturing  Company 

49  E.  South  St.,  Akron  11,  Ohio 


Send  ^ 

FREE  Data  Book! 
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DEGREE-DAYS  FOR  JUNE.  1957 

(A)  Airport  readings;  (C)  City  office  readings;  (0)  Readings  at  a  point  on  outskirts  of  city 

1  Air  Conditioning,  Heating  and  Vkntilating’s  29th  Year  of  Publication 

of 

Monthly  Degree-Day  Data 

^  1 

June 

-1- 

Season  to  June  30,  inch,  from  Sept.  1  | 

City 

19S7 

1  1956 

1  Normal 

1 

1956-57 

1 

1955-56  1 

Noriiul 

Abilene,  Texas  (A)  . 

.  6 

0 

0 

2415 

2585 

2707 

Albany,  New  York  (A)  . 

.  36 

40 

50 

6757 

7383 

6938 

Albuquerque,  New  Mexico  (A)  . . 

.  3 

0 

0 

4015 

3855 

4389 

Alpena,  Michigan  (C)  . 

.  165 

140 

135 

7838 

8095 

7938 

Asheville,  North  Carolina  (C)  . . . 

.  3 

38 

5 

3524 

4246 

4072 

Atlanta,  Geonjia  (A)  . 

.  0 

6 

0 

2240 

2882 

2826 

Atlantic  City,  New  Jersey  (C)  . . . 

.  29 

32 

24 

4422 

5067 

4741 

Augusta,  Georgia  (A)  . 

.  0 

0 

0 

1955 

2653 

2138 

Baltimore,  Maryland  (C)  . 

.  3 

4 

0 

3738 

4448 

4203 

Billings,  Montana  (A)  . 

.  109 

16 

119 

7139 

7541 

7078 

Binghamton,  New  York  (C)  . 

.  26 

34 

48 

6171 

6864 

6520 

Birmingham,  Alabama  (A)  . 

.  0 

7 

0 

2186 

2866 

2788 

Bismarck,  North  Dakota  (A)  - 

.  93 

13 

1 16 

8800 

9973 

8967 

Block  Island,  Rhode  Island  (Aj  . . 

.  60 

104 

96 

5490 

6185 

5816 

Boise,  Idaho  (A)  . 

.  81 

92 

92 

6169 

5848 

5890 

Boston,  Massachusetts  (A)  . 

.  21 

54 

42 

5569 

6150 

5784 

Buffalo,  New  York  (A)  . 

.  38 

71 

72 

6225 

6956 

6792 

Burlington,  Iowa  (A)  . 

.  14 

21 

34 

5828 

6385 

6101 

Burlington,  Vermont  (A)  . 

.  72 

66 

72 

7581 

8175 

7799 

Cairo,  Illinois  (C)  . 

.  2 

6 

0 

3427 

3919 

3756 

Charleston,  South  Carolina  (C)  .  . 

.  0 

0 

0 

1450 

1886 

1769 

Charlotte,  North  Carolina  (  A)  . . 

.  3 

2 

0 

2613 

3257 

3205 

Chattanooga,  Tennessee  (A)  _ 

.  0 

17 

0 

2782 

3489 

3384 

Cheyenne,  Wyoming  (A) . 

.  155 

21 

173 

7251 

7176 

7490 

Chicago,  Illinois  (C)** . 

.  49 

49 

59 

(a) 

5986 

6077 

Cincinnati,  Ohio  (C)  . 

.  0 

24 

0 

4012 

4592 

4532 

Cleveland,  Ohio  (A)  . 

.  29 

69 

46 

5582 

6193 

5996 

Columbia,  Missouri  (A)  . 

.  3 

15 

14 

4509 

5180 

5107 

Columbia,  South  Carolina  (A)  . . . 

.  0 

0 

0 

2020 

2708 

2284 

Columbus,  Ohio  (C)  . 

.  10 

42 

22 

4815 

5551 

5277 

Concord,  New  Hampshire  (A)  . . 

.  66 

81 

82 

7287 

7875 

7544 

Concordia,  Kansas  (C)  . 

.  4 

5 

20 

5190 

5793 

5323 

Dallas,  Texas  (A)  . 

.  0 

0 

0 

2225 

2328 

2272 

Dayton,  Ohio  (A)  . 

.  12 

41 

39 

5202 

5877 

5591 

Denver,  Colorado  (A)  . 

.  74 

0 

65 

5859 

5745 

6116 

Des  Moines,  Iowa  (A)  . 

.  13 

II 

45 

6169 

6896 

6429 

Detroit,  Michigan  (A)  . 

.  45 

61 

60 

6060 

6558 

6396 

Devils  Lake,  North  Dakota  (C)  . . 

.  155 

31 

137 

9651 

11030 

9832 

Dodge  City,  Kansas  (A), . 

.  19 

0 

15 

4971 

5166 

5058 

Dubuque,  Iowa  (A) . 

.  60 

32 

76 

6975 

7539 

7235 

Duluth,  Minnesota  (C) . 

.  280 

200 

200 

9797 

10023 

9417 

Elkins,  West  Virginia  (A)  . 

.  15 

84 

53 

5143 

6129 

5733 

El  Paso,  Texas  (A)  . 

.  0 

0 

0 

2229 

2244 

2641 

Ely,  Nevada  (A)  . 

.  176 

146 

200 

7520 

7446 

7377 

Escanaba,  Michigan  (C)  . 

. .  148 

125 

166 

8286 

8538 

8500 

Evansville,  Indiana  (A) . 

.  2 

26 

6 

4187 

4753 

4360 

Fargo,  North  Dakota  . 

.  88 

13 

101 

8816 

10201 

9208 

Fort  Smith,  Arkansas  (A). . 

.  0 

4 

0 

3057 

3479 

3188 

Fort  Wayne,  Indiana  (A)  . 

.  31 

44 

53 

5931 

6386 

6270 

Fort  Worth,  Texas  (A)  . 

.  0 

0 

0 

2377 

2391 

2361 

Fresno,  California  (A)  . . 

.  0 

4 

0 

2650 

2586 

2532 

Gafveston,  Texas  (C)  . 

.  0 

0 

0 

749 

1019 

1211 

Grand  Junction,  Colorado  (A)  . 

.  45 

0 

23 

6067 

5089 

5796 

Grand  Rapids,  Michigan  (A)  . . . 

.  42 

62 

79 

6489 

7092 

7027 

Green  Bay,  Wisconsin  (A) . 

.  91 

82 

107 

8029 

8515 

8169 

Greensboro,  North  Carolina  (A) 

.  8 

22 

0 

341 1 

4132 

3810 

Greenville,  South  Carolina  (A)  . 

.  0 

6 

0 

2669 

3251 

3060 

Harrisburg,  Pennsylvania  (A)  . . . 

.  13 

19 

14 

5020 

5560 

5258 

Hartford,  Connecticut  (A)  . 

.  30 

36 

31 

6192 

6543 

6125 

Hatteras,  North  Carolina  (C)  . . 

.  (a) 

0 

0 

(a) 

2846 

2392 

Havre,  Montana  (C)  . 

.  86 

55 

125 

8034 

9164 

8155 

Helena,  Montana  (A)  . 

.  145 

113 

197 

8139 

8585 

8202 

Houston,  Texas  (C)  . 

.  0 

0 

0 

892 

1152 

1276 

Huron,  South  Dakota  (A)  . 

.  41 

10 

80 

7638 

9148 

7876 

Indianapolis,  Indiana  (A)  . 

.  9 

42 

'  30 

5117 

5810 

5611 

Jackson,  Mississippi  (A)  . 

.  0 

3 

0 

1902 

2432 

2202 

Kansas  City,  Missouri  (A)  . 

.  0 

5 

8 

4562 

5027 

4888 

Knoxville,  Tennessee  (A)  . 

.  0 

23 

0 

2895 

3773 

3590 

La  Crosse,  Wisconsin  (A)  . 

.  34 

21 

74 

7114 

8139 

7619 

Lander,  Wyoming  (A)  . 

.  166 

39 

163 

7651 

7867 

8273 

Lewiston,  Maine  (O)  . 

.  97 

106 

45 

7434 

7607 

7707 

(a)  Data  not  available. 

•>  Grant  Park  weather  station. 

bureau  reports.  Exceptions  are  Utica  and  Lewiston,  figures  for  which  ,»n 

■  Normal  furures  in  this  table  are  based  on  30-year  period  covering  1921 

furnished  through  the  courtesy  of 

Coke 

Sales  Department 

,  Central  N«* 

■  to  1950.  inclusive,  as  compiled  and  published  by  the  U.  S. 

Weather 

York  Power  Corp., 

Utica,  N.  Y., 

and 

Norman  E.  Koss, 

Bursar,  Bates 

Bureau. 

College,  Lewiston,  Me.,  respectively. 

Figures  in  this  table,  with  two 

exceptions,  based  on  local 

weather 

[Table  concluded  on  page  iwi 
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MODEL  VR  COOLING  COIL— In  matching  capacities, 
type  VR  cooling  coils  in  attractive,  insulated 
housings  are  compact  in  size  and  designed  for 
installation  in  the  furnace  plenum. 


*Up  fo  15%  Mer*  of  Cond0ns0r  Assvnt  R0quir0d  BTUH  at  fh«  Evaporator 

Halstead  &  Mitchell  air-cooled  condensers  for  residential  air  condi¬ 
tioning  have  oversize  coils  with  exclusive  Turbu-Flo  fin  design.  The 
embossed,  streamline  pattern  provides  better  “air  wash”  which  reduces 
air  film  resistance  and  improves  heat  transfer  by  up  to  15%.  This  built- 
in  reserve  assures  peak  efficiency  and  rated  condenser  capacity  even 
on  high  ambient  days. 

Model  ACR  Condensers  include  a  centrifugal  blower  for  quiet  han¬ 
dling  of  large  air  volume,  heavy  duty  motor— all  compactly  arranged 
within  a  handsome,  weatherproofed  cabinet. 

Space  is  provided  within  the  cabinet  for  the  installation  of  compressor, 
receiver  and  controls  to  make  a  complete  air-cooled  condensing  unit. 
Any  style  compressor  can  be  mounted  within  the  condenser.  Available 
for  use  with  Refrigerants  -12  or  -22,  in  2,  3  and  5-ton  sizes.  Call  your 
Halstead  &  Mitchell  Wholesaler  for  delivery  and  price  information  or 
write  Halstead  &  Mitchell,  Bessemer  Building,  Pittsburgh  22,  Pa. 


MODEL  HR  COOLING  COIL— Where  headroom  above 
furnace  outlet  is  limited,  type  HR  cooling  coils 
are  ideal  for  installation  in  horizontal,  supply 
ductwork. 


HaimimMeU 
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Degree-Days  for  June,  1957  (Concluded) 

(A)  Airport  readings;  (C)  City  office  readings;  (O)  Readings  at  a  point  on  outskirts  of  city 


Aik  Conditioning,  Heating  and  Ventilating’s  29th  Year  of 

Publication 

of  Monthly 

Degree-Day  Data 

City 

June 

j  Season  to  June  30,  inch,  from  Sept.  1 

1957  1 

1956  1 

Normal 

1  1956-57 

1  195S-S6 

1  Normal 

Lincoln,  Nebraska  (C)  . 

6 

7 

32 

5508 

6280 

5858 

Little  Rock,  Arkansas  (A)  . 

0 

0 

0 

2729 

3117 

2982 

Los  Angeles,  California  (C)  . 

0 

0 

19 

963 

151 1 

1451 

Louisville,  Kenucky  (A)  . 

0 

30 

5 

4070 

4537 

4439 

Lynchburg,  Virginia  (A)  . 

17 

37 

5 

3825 

4466 

4153 

Macon,  Georgia  (A)  . 

0 

1 

25 

0 

1686 

2261 

2049 

Madison,  Wisconsin  (A)  . 

47 

79 

6994 

7416 

7260 

Marquette,  Michigan  (C)  . 

187 

159 

189 

8281 

8470 

8373 

Memphis,  Tennessee  (A)  . 

0 

1 

0 

2788 

3256 

3137 

Meridian,  Mississippi  (A)  . 

0 

5 

0 

1892 

2450 

2333 

Milwaukee,  Wisconsin  (A)  . 

88 

67 

109 

7107 

7236 

7153 

Minneapolis,  Minnesota  (A)  . 

33 

12 

80 

7505 

8570 

7828 

MoHne,  Illinois  . 

23 

26 

45 

61 13 

6609 

6356 

Montgomery,  Alabama  (A)  . 

0 

0 

0 

1686 

2280 

2137 

Nashville  Tennessee  (A)  . 

0 

18 

0 

3108 

3753 

3513 

New  Haven,  Connecticut  (A)  . 

38 

39 

52 

5737 

6225 

6008 

New  Orleans,  Louisiana  (C)  . 

0 

0 

0 

765 

1171 

1 175 

New  York,  New  York  (C)  . 

10 

20 

18 

4704 

5340 

5050 

Newark,  New  Jersey . 

17 

19 

1 1 

4849 

5452 

5252 

Norfolk,  Virginia  (A)  . 

1 

2 

0 

2985 

3700 

3454 

North  Platte,  Nebraska  (A)  . 

50 

5 

59 

6660 

7171 

6529 

Oak  Ridge,  Tennessee  . 

(a) 

26 

(a) 

(a) 

3882 

(a) 

Oakland,  California  (A)  . 

37 

112 

1  19 

2818 

3257 

3002 

Oklahoma  City,  Oklahoma  (A)  . 

0 

9 

0 

3762 

3912 

3519 

Omaha,  Nebraska  (A)  . 

5 

7 

32 

5778 

6557 

6155 

Parkersburg,  West  Virginia  (C)  . 

5 

(a) 

13 

4391 

(a) 

4750 

Peoria,  Illinois  (A)  . 

9 

26 

41 

5670 

6103 

6076 

Philadelphia,  Pennsylvania  (C)  . 

16 

7 

0 

4239 

4878 

4523 

Phoenix,  Arizona  (A)  . 

Pittsburgh,  Pennsylvania  (C)  . 

0 

0 

0 

1229 

1318 

1492 

13 

44 

13 

4649 

5323 

5048 

Pittsfield,  Massachusetts  . 

81 

92 

105 

7270 

8045 

7606 

Pocatello,  Idaho  (A)  . 

109 

91 

136 

7169 

6905 

6976 

Portland,  Maine  (A)  . 

109 

141 

117 

7443 

7996 

7610 

Portland,  Oregon  (C)  . 

59 

135 

70 

4339 

4453 

41 16 

Providence,  Rhode  Island  (A)  . 

35 

52 

58 

5796 

6407 

6099 

Pueblo,  Colorado  (A)  . . 

0 

35 

27 

5396 

5506 

5709 

Raleigh,  North  Carolina  (A)  . 

5 

9 

0 

3072 

3751 

3075 

Rapid  City,  South  Dakota  (A) . 

106 

0 

148 

7365 

7604 

7479 

Reading,  Pennsylvania  (C)  . 

21 

13 

1 1 

4810 

5323 

5055 

Red  Bluff,  California  (A)  . 

0 

0 

0 

2599 

2658 

2546 

Reno,  Nevada  (A)  . 

78 

123 

165 

6173 

6044 

5948 

Richmond,  Virginia  (A)  . 

5 

10 

0 

3564 

4223 

3955 

Rochester,  New  York  (A)  . 

48 

72 

54 

6499 

7259 

6820 

Roswell,  New  Mexico  (A)  . 

6 

0 

0 

3190 

3436 

3424 

Sacramento,  California  (C)  . 

0 

6 

5 

2492 

2427 

2600 

St.  Joseph,  Missouri  (A)  . 

3 

10 

1 1 

5201 

5790 

4703 

St.  Louis,  Missouri  (C)  . 

Salt  Lake  City,  Utah  (A)  . 

0 

9 

7 

4270 

4649 

4469 

70 

35 

81 

5801 

5595 

5866 

San  Antonio,  Texas  (A)  . 

0 

0 

0 

1210 

1456 

1579 

San  Diego,  California  (A)  . 

4 

8 

43 

1013 

1517 

1556 

Sandusky,  Ohio  (C)  . 

28 

59 

41 

5634 

6149 

5859 

San  Francisco,  California  (C)  . 

128 

187 

180 

2495 

2868 

2703 

Sault  Ste.  Marie,  Michigan  (A)  . 

227 

171 

224 

9081 

9311 

9240 

Savannah,  Georgia  (A)  . 

0 

0 

0 

I486 

2006 

1710 

Scranton,  Pennsylvania  (A)  . 

41 

47 

35 

6233 

6812 

6029 

Seattle,  Washington  (C)  . 

84 

178 

107 

4455 

4861 

4344 

Sheridan,  Wyoming  (A)  . 

160 

34 

161 

7614 

7974 

7835 

Shreveport,  Louisiana  (A)  . 

0 

0 

0 

1912 

2190 

2117 

Sioux  City,  Iowa  (A)  . 

15 

9 

54 

6524 

7416 

6987 

Spokane,  Washington  (A)  . 

Springfield,  Illinois  (A)  . 

128 

191 

146 

6958 

7185 

6807 

6 

23 

14 

5225 

5766 

5225 

Springfield,  Missouri  (A)  . 

9 

16 

16 

4281 

4819 

4685 

Syracuse,  Now  York  (A)  . 

37 

49 

37 

6444 

7221 

6491 

Toledo,  Ohio  (A)  . 

45 

55 

60 

6091 

6739 

6382 

Topeka,  Kansas  (C)  . 

1 

6 

13 

4798 

5255 

4919 

Trenton,  New  Jersey  (C)  . 

19 

16 

1 1 

4783 

5340 

5068 

Tulsa,  Oklahoma  . 

3 

0 

0 

3488 

3765 

3584 

Utica,  New  York  (O)  . 

48 

53 

0 

7559 

7470 

6796 

Valentine,  Nebraska  (A)  . 

70 

6 

83 

7286 

7907 

7054 

Walla  Walla,  Washington  (C)  . 

25 

71 

38 

5260 

5406 

4848 

Washington,  D.  C.  (C)  . 

5 

13 

0 

3886 

4427 

4258 

Wichita,  Kansas  (A)  . 

8 

4 

7 

4589 

4895 

4571 

Williston,  North  Dakota  (C)  . 

103 

26 

138 

8711 

9761 

8997 

Winnemucca,  Nevada  (A)  . 

104 

201 

1 1 1 

6675 

6483 

6352 

Yakima,  Washington  (A)  . 

64 

129 

53 

6287 

6712 

5838 

For  footnotes,  see  page  128. 
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NEW  BOILERS  combine  efficiency  and 
handsome  appearance.  Edward  S. 
Green,  Edgemont  (Pa.),  contractor, 
was  rraponsible  for  this  superior  in¬ 
stallation.  Pictured  left  to  right  are: 
Sister  M.  Cor  Immaculatum,  Im- 
maculata  College  Treasurer,  Sister 
Jean  Marie,  Community  Treasurer, 
Reverend  Mother  Maria  Alma,  Su¬ 
perior  General  and  Salvatore  S.  Guz- 
zardi.  Consulting  Engineer. 


OLD  BOILER  was  a  coal-fired  HRT 
model  —  typical  of  many  replaced 
by  modern  Cleaver-Brooks  oil,  gas 
or  combination  oil/gas  fired  boilers. 


Consulting  engineer*  tells  how  Immaculata  College 


boiler  modernization  saves  estimated  H2,000  each  year 


If- 

.0. 


*Salvafore  S.  Guiiardi  — 
Award-winning  head  of  on 
organization  of  experienced 
professional  engineers  spe¬ 
cializing  in  modernizing 
power  service  facilities.  Cli¬ 
ents  include:  Pennsylvania 
University,  Baldwin-Limo- 
Hamilton  Corp.,  H.  Daroff 
&  Sons,  Sun  Shipbuilding  & 
Dry  Dock  Co.  and  City  of 
Philadelphia. 


---I 

flie  ,111  M  .  t  ia  dM 

pressure  r  moderniz»^^°  ^  -boiler 

Elimiuet  B  -boiler  /o  years.  _  ^^^^aeQueuHy 

®®//a.r.nized 


service^- ^^eir 


Sincerely  yo«’f»» 


Cleaver 


rooks 


Surveys  show  32%  of  boilers  now  in  service  are 
30  years  old;  56%  are  over  20  years  old 

If  your  boiler  fits  this  description,  we  recommend  an  immediate  survey. 
“In  90%  of  the  plants  surveyed,”  summarizes  Mr.  Guzzardi,  “we  have 
found  it  possible  to  save  thousands  of  dollars  and  to  pay  for  the  rec¬ 
ommended  improvements  out  of  annual  savings  within  one  to  three  years.” 

Again  and  again  the  proved  economy  of  Cleaver-Brooks  four-pass, 
forced-draft  boiler  design  results  in  savings  reports  as  impressive  as  this. 
Contact  your  nearest  Cleaver-Brooks  representative  for  more  facts  on  the 
complete  line  of  steam  and  hot  water  boilers — 19  sizes,  130  models,  15  to 
600  hp — for  heating  or  processing.  Or  write  Cleaver-Brooks  Company, 
E>ept.  J,  383  E.  Keefe  Ave.,  Milwaukee  12,  Wis.,  U.S.A.  Cable  Address: 
CLEBRO — Milwaukee — all  codes. 


ORIGINATORS  OF  SELF-CONTAINED  BOILERS 


NEWS  OF  THE  MONTH' 


LINCOLN  TUNNEL 

third  tube  ventilated  by  24  fans  which 
automatically  keep  safe  CO  level. 

Twenty-four  fans,  so  located  that  11  are  blowers  and 
13  are  exhaust  fans,  ventilate  the  third  tube  of  the  Lincoln 
Tunnel  which  has  recently  been  placed  in  service  to 
relieve  the  present  traffic  load  through  the  other  two 
tubes  of  the  tunnel.  One  of  the  fans  is  illustrated  on  the 
cover. 

The  fans,  made  by  the  Sturtevant  Division,  Westing- 
house  Electric  Corp.,  are  of  the  centrifugal  type  with 
backwardly  inclined  blades.  They  range  in  size  from  a 
capacity  of  126,000  cfm  to  320,000  cfm.  Fresh  air  is 
brought  in  at  roadbed  level  and  is  exhausted  through 
openings  above. 

•  UPGRADE  A  PROBLEM — Since  the  new  tube  will  carry 
only  eastbound  traffic,  ventilation  is  more  difficult  due 
to  the  upgrade  at  the  New  York  end  where  the  vehicles 
emerge.  Thirteen  of  the  fans  are  located  in  the  ventila¬ 
tion  building  at  the  New  York  side  and  11  are  housed  in 
a  similar  building  on  the  opposite  end  of  the  tube.  Some 
of  the  fans  are  kept  for  emergency  reserve  and  are  not 
operated  under  normal  conditions.  The  units  are  auto¬ 
matically  operated  at  correct  speeds  for  ventilation  to 
insure  that  the  carbon  monoxide  content  is  kept  well 
within  safety  limits. 

Spotted  along  the  tube  are  devices  to  detect  carbon 
monoxide  concentrations.  The  position  and  density  of 
these  concentrations  is  transmitted  to  the  operator  at  the 
control  station,  making  it  possible  for  him  to  adjust  the 
various  fans  according  to  the  need  in  individual  areas. 

The  new  tube  is  more  than  1.5  milefi  in  length,  with 
an  external  diameter  of  31  ft  and  a  roadbed  width  of 
21  ft.  The  distance  between  the  ventilation  shafts  at 
either  end  of  the  river  is  5,486  ft.  Forty  per  cent  of  the 
space  in  the  tube  is  occupied  by  ducts  that  bring  in  fresh 
air  and  exhaust  the  used  air. 


MURRAY  BAY.  QUEBEC 

is  site  of  ASHAE  Semi-Annual  Meeting,  as  members 

and  guests  play  golf,  hear  23  learned  discussions. 

The  Semi-Annual  Meeting  of  the  American  Society  of 
Heating  and  Air-Conditioning  Engineers  took  place  June 
24-26  in  the  Manoir  Richelieu  at  Murray  Bay,  P.  Q., 
Canada.  It  consisted  of  6  sessions  during  which  14 
papers  and  two  symposiums  were  presented  before  an 
attendance  of  approximately  500  members  and  guests. 
Various  special  events  for  Society  members,  their  fami¬ 
lies  and  guests  were  planned  by  the  ASHAE  Montreal 
Chapter  Committee  on  Arrangements. 

David  L.  Thomson,  Dean  of  Faculty  of  Graduate 
Studies  and  Vice-President  of  McGill  University,  Mont¬ 
real,  addressed  the  Semi-Annual  Banquet  on  Tuesday 
evening.  During  the  banquet  Society  President  P.  B.  ' 
Gordon  presented  John  W.  James  with  his  Past  Presi¬ 
dent’s  Memory  Book. 

•  FIRST  SESSION — The  following  papers  were  presented: 

Thermal  Circuit  Analysis  for  Developing  Application 
Engineering,  by  Stanley  F.  Gilman,  senior  research  engi¬ 
neer  and  0.  William  Clausen,  research  engineer;  both  of 
Carrier  Corporation  Research  Department,  is  based  on  ; 
the  authors’  experience  in  using  this  method  to  determine  j 
the  effect  of  thermal  storage  on  cooling  load.  In  design-  ' 
ing  an  air  conditioning  system  for  a  commercial  building, 
the  objective  is  to  select  refrigeration  equipment  that  will 
closely  match  the  peak  cooling  load.  Merits  and  limita-  ■ 
tions  of  the  thermal  circuit  method  are  analyzed. 

Thermal  Performance  of  Frame  Walls,  Part  III —  i 
Wall  Surface  Temperatures,  by  G.  0.  Handegord,  re-  ■ 
search  officer.  Division  of  Building  Research,  National  " 
Research  Council  of  Canada,  describes  the  relationship  ^ 
of  surface  temperature  to  lateral  heat  flow  within  frame  ] 
walls.  Information  is  given  to  assist  in  the  prediction 

(Continued  on  page  134) 


GAS-FIRING  WORKSHOP 

More  than  75  utilities  representatives,  architects,  engineers,  and  contractors 
from  the  Metropolitan  New  York  area  attended  a  three-day  gas  firing  workshop 
seminar  co-sponsored  by  Orr  &  Sembower,  Reading,  Pa.,  held  at  co-sponsor 
Consolidated  Edison's  Service  Training  Center  in  Flushing,  N.  Y.  Problems  as¬ 
sociated  with  the  use  of  large  gas-fired  equipment  were  covered  by  a  team  of 
five  of  the  company's  experts.  A  feature  of  the  seminar  was  the  installation  and 
operation  of  Power-Pak  boiler,  a  small,  packaged  automatic  unit.  Sales  Manager 
William  B.  Firman  is  shown  explaining  the  electronic  control  box.  Characferistics 
of  commercially  available  natural  gas  in  the  New  York  area  were  dicussed, 
reflecting  the  fuel's  growing  popularity  and  the  need  for  greater  understanding 
of  the  features  of  gas-fired  equipment,  combustion  efRciencies,  plus  installation, 
operation,  and  maintenance  data. 
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Skilled  RECO  craftsman  seals 
head  of  cement-hned  storage 
heater  for  Jamestown  Festival. 


VRGINIA’S  JAMESTOWN  FESTJVA 
MMs  (  Eh  rs— BallN  C  Jistia.  RidiMad.Vi. 
Maw  Cub.— Smin  Flinbiii  mM  HtitiRi  Ci. 
WWianntiiifi,  Va. 

(MnltHlraciii-iriMW  DuMt,  Dimlli.Vi. 
Mil  t  Plankiaf  Jikkw— NiM  Cl.,  lac. 
Naw^Nim,  Vi. 


RECO  Makes  Hot  Water  History 
at  Virginia's  Jamestown  Festival 

More  than  two  million  visitors  will  walk  back  350  years  through 
history  at  the  Jamestown  Festival  celebration  of  1957.  But  they’ll 
never  be  more  than  a  few  steps  away  from  the  comforts  of  today. 
A  RECO  cement-lined  hot  water  storage  heater  keeps  plenty  of 
piping  hot  water  always  on  tap  in  the  festival’s  group  of  admini¬ 
strative  buildings— the  Reception  Center,  Gift  Shops,  Restrooms, 
and  Mermaid  Tavern.  For  these  same  buildings,  a  RECO  convertor 
supplies  hot  water  for  the  forced  circulation,  modular  type  heat¬ 
ing  system. 

For  guaranteed  quality,  fair  price  and  quick  delivery  on  your  next 
heating  job-SPECIFY  RECO. 

Write  for  free  catalogs  and  name  of  RECO  representative  nearest 
you  today:  RECO,  Dept.  P,  7th  &  Hospital  Sts.,  Richmond  5,  Va. 


RICHMOND  ENGINEERING  CO.,  INC. 


News  of  the  Month  (Continued  from  page  132) 


of  surface  temperatures  on  frame  walls  in  which  semi¬ 
thick  batt  or  blanket  insulation  is  installed.  Previous 
parts  of  the  paper  are  published  in  ASH AE  T ransactions, 
Vol.  58,  1952,  and  Vol.  59,  1953. 

Saturation  Pressure  of  Water  on  the  New  Kelvin  Tem¬ 
perature  Scale,  by  J.  A.  Goff,  professor  of  mechanical 
engineering.  University  of  Pennsylvania,  explains  the 
deviation  from  the  scale  in  effect  prior  to  adoption  by 
the  Tenth  General  Conference  on  Weights  and  Measures 
of  the  new  scale. 

•  SECOND  SESSION — This  was  a  symposium  on  air-con¬ 
ditioning  instrumentation.  The  following  subjects  were 
presented:  Fundamentals  of  Control — V.  Robert  Baird, 
Chicago,  Ill.;  'Control  of  High-Velocity  Single-Duct 
Systems — W.  G.  Young,  Rockford,  Ill.;  Control  of  High- 
Velocity  Double-Duct  Systems — H.  W.  Alyea,  Milwaukee, 
Wis.,  and  Coordination  of  High-Velocity  Design — L.  F. 
Flagg,  Minneapolis,  Minn. 

•  THIRD  SESSION — Four  aspects  of  Sound  and  Vibration 
were  discussed  as  follows: 

Criteria  for  Room  Noise  from  Air  Conditioning,  by 
C.  M.  Ashley,  chief  staff  engineer.  Carrier  Corporation, 
considers  the  characteristics  of  noise  which  make  it  ac¬ 
ceptable  or  unacceptable,  examines  the  noise  criteria,  and 
suggests  simplified  and  more  refined  methods  for  the 
evaluation  of  noise  quality. 

An  Evaluation  of  Four  Methods  for  Determining  the 
Sound-Power  Output  of  a  Fan,  by  W.  F.  Kerka,  research 
engineer,  ASHAE  Research  Laboratory,  is  the  result  of 
research  conducted  under  the  guidance  of  the  Technical 
Advisory  Committee  on  Sound  and  Vibration  Control. 
Four  methods  for  determining  the  sound-power  output 
of  a  fan  by  octave  band  analysis,  various  experiments, 
and  a  table  listing  methods  adapted  to  determine  the 
acoustic  power  of  output  of  air-moving  equipment  is 
presented.  At  least  one,  and  in  some  cases  two,  of  the 
test  methods  seem  well  adapted  for  determining  the 
acoustic-power  output,  but  concludes  there  is  still  a  great 
need  for  information. 

Acoustic  Power  Level  Determination  for  Machinery  in 
Hard  Rooms,  by  W.  J.  Burch,  Acoustics  Branch,  Noise, 
Shock  and  Vibration  Laboratory,  U.  S.  Naval  Engineer¬ 
ing  Experiment  Station,  Annapolis,  Md.,  describes  an 
investigation  to  determine  the  feasibility  of  writing 
machinery  noise  specifications  in  terms  of  acoustic  power 
instead  of  the  presently  used  system  involving  sound 
pressure  levels.  Tests  of  three  different  sound  sources  in 
rooms  with  various  acoustic  properties  indicate  that  it  is 
possible  to  determine  valid  power  level  measurements  in 
acoustically  untreated  rooms. 

Studies  in  Silencing  a  Diesel-Driven  Heat  Pump,  by 
H.  H.  Vickers,  Chemicals  Research  Div.,  and  R.  W.  Sage, 
Process  Research  Div.,  Esso  Research  and  Engineering 
Co.,  concentrates  on  the  technical  difficulties  that  would 
have  to  be  overcome  before  the  diesel  engine  could  be 
seriously  considered  for  heat  pump  operation  in  the 
home.  The  authors  trace  the  steps  taken  in  reducing 
Diesel  Engine  noise  from  an  intolerably  high  level  to 
where  a  5-ton  capacity  unit  was  as  quiet  as  a  good 
household  oil  burner.  By  making  use  of  engine  exhaust 
heat  and  incorporating  speed  control  the  heat  pump  unit 
required  to  give  5-tons  capacity  could  be  halved  on  a 
low  temperature  design  basis  without  resorting  to  ex¬ 


pensive  resistance  heating. 

•  FOURTH  SESSION — Acoustic  Coupling  of  Residential 
Furnaces  with  Their  Surroundings,  by  C.  F.  Speich 
principal  mechanical  engineer,  W.  R.  Denis,  principal 
physicist,  and  A.  H.  Putnam,  assistant  division  chief 
Battelle  Memorial  Institute,  is  the  result  of  research  at 
Battelle  sponsored  jointly  by  ASHAE,  American  Gas 
Association,  and  Oil  Heat  Institute  of  America.  An 
equation  is  presented  which  will  be  helpful  in  determin¬ 
ing  whether  a  furnace  will  couple  with  a  given  room. 
Should  coupling  take  place,  methods  are  outlined  to  help 
locate  the  furnace  in  a  position  where  it  will  give  a  low 
noise  level. 

Performances  of  Intermittently-Fired  Oil  Furnaces, 
by  W.  G.  Colborne,  assistant  professor  of  mechanical 
engineering.  Queens  University,  Kingston,  Ontario,  dis¬ 
cusses  two  tests  on  an  oil-fired  warm  air  furnace  run 
under  various  conditions  of  intermittent  operation  show¬ 
ing  that  the  performance  under  intermittent  firing  is 
different  from  that  under  continuous  firing,  and  the 
factors  causing  the  changes. 

Measurement  of  Infiltration  in  Two  Residences,  Parts 
I  and  II,  by  D.  R.  Bahnfleth,  research  associate  in 
mechanical  engineering,  T.  D.  Moseley,  formerly 
search  assistant  in  mechanical  engineering,  and  W.  S. 
Harris,  research  professor  of  mechanical  engineering, 
University  of  Illinois,  describes  the  use  of  two  experi¬ 
mental  houses  at  the  University  to  measure  infiltration 
rates  by  means  of  the  helium  tracer  gas  method.  Helium 
gas  was  released  in  the  houses.  Infiltration  which 
occurred  during  a  given  test  period  were  computed  from 
the  helium  decay  curves.  The  effects  of  wind  direction 
and  velocity  and  indoor-outdoor  temperature  differences  | 
of  the  infiltration  rates  were  also  observed. 

Design  and  Performance  of  a  Portable  Infiltration 
Meter,  by  Carl  W.  Coblentz,  mechanical  engineer,  and 
Paul  R.  Achenbach,  chief,  Air-Conditioning  Heating  and 
Refrigeration  Section,  U.  S.  Department  of  Commerce,  ? 
National  Bureau  of  Standards,  discusses  a  portable  infil- 
tration  meter  designed  to  determine  the  air  change  rate 
in  different  rooms  or  at  different  places  in  a  building  by 
utilizing  the  tracer-gas  technique.  They  point  out  that 
this  meter  avoids  the  necessity  for  a  system  of  sampling  f 
tubes  and  a  pump,  making  it  more  portable  than  com-  £ 
mercial  instruments  of  similar  type  currently  available 
for  studying  air  infiltration  in  buildings. 

•  FIFTH  SESSION— A  symposium  on  sound  and  vibra¬ 
tion,  the  following  subjects  were  discussed:  Noise  Contrd 
Problems  and  Air-Conditioning  Equipment,  R.  J.  Wells, 
acoustics  engineer.  General  Engineering  Laboratory, 
General  Electric  Co.;  Techniques  of  Sound-Power-Levd 
of  Unitary  Equipment,  R.  N.  Hamme,  director,  Geige 
&  Hamme,  consultants  in  acoustics;  Sound  Standards  for 
Testing  and  Rating,  H.  C.  Hardy,  Howard  C.  Hardy 
Associates,  consultants  in  acoustics;  Application  of 
Standards  to  Equipment,  R.  E.  Parker,  vice-president  in 
charge  of  research,  Ilg.  Electric  Ventilating  Co. ;  and  d 
Method  F or  Estimating  Octave  Band  Level  of  Noise  Gen¬ 
erated  By  Air-Conditioning  Systems,  F.  B.  Holgale- 
supervisor,  mechanical  engineering  and  head,  Heatii^ 
Ventilating,  Air-Conditioning  Section,  and  Sydney 
Baken,  head.  Noise  Reduction  Unit,  Heating,  Ventilating 

(Continued  on  page  136) 
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Another  fine 

heating  assignment  for 


The  Petro-Kewanee  burner-boiler  units  shown 
below  were  chosen  for  one  of  the  most  magnifi¬ 
cent  new  buildings  in  America.  Says  Architectural 
Forum,  "St.  Louis  has  now  given  the  age  of  air 
travel  its  first  appropriate  terminal.”  This  "new 
kind  of  big  room”  is  a  series  of  concrete  cross¬ 
vaults  412  feet  long. 

The  heating  plant  consists  of  two  Petro  forced 
draft  firing  units  with  matched  Kewanee  boilers. 
They  are  fully  integrated  units  with  all  burner 
components  factory  engineered,  installed  and 
mounted.  The  burners  are  equipped  to  fire  either 
oil  or  gas  with  peak  efficiency,  and  fuels  can 
be  switched  quickly. 

The  Petro  forced  draft  firing  system  can  be 


used  with  a  Scotch  type  boiler  as  shown  here,  or 
can  be  applied  to  any  other  type  of  boiler.  Models 
are  available  for  modernization  of  existing  firing 
systems  or  as  a  component  part  of  a  packaged 
boiler-burner  unit.  Hundreds  of  Petro  distrib¬ 
utors  and  dealers  are  located  in  all  parts  of  the 
United  States  and  Canada  to  help  you  and  your 
consulting  engineer  in  planning  boiler  room 
modernization  or  construction. 

For  more  information  please  mail  the  coupon 
below. 


Heating  contractors:  American  Power  &  Piping  Corp,^  St,  Louis.  Consulting  Engineers:  Ferris  &  Hamig,  St.  Louis.  Petro  distributor:  Becker  Marsden  Company^  St.  Louis. 


Learn  more  about  PETRO  oil-gas  firing 


PETRO,  3524  West  106th  Street,  Cleveland  11,  Ohio. 

(In  Canada,  write  to  2231  Bloor  Street  W.,  Toronto,  Ontario) 

Please  send  catalog  and  specifications  on  Petro  gas  and  oil  firing  units. 

Name _ 
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News  of  the  Month  (Continued  from  page  134) 


and  Air  Conditioning  Section,  Material  Laboratory, 
New  York  Naval  Ship  Yard. 

•  SIXTH  SESSION— The  final  session  consisted  of  three 
papers : 

Performance  Testing  of  Roof  Ventilators,  by  J.  J. 
Wannenburg,  research  officer.  National  Mechanical 
Engineering  Research  Institute,  South  African  Council 
for  Scientific  and  Industrial  Research,  Pretoria,  S.  A., 
discusses  performance  predictions  secured  through  wind 
tunnel  tests  which  involve  a  free  inlet  correction.  The 
author  includes  a  theoretical  method  for  obtaining  this 
correction,  and  experimental  verification  of  the  theory 
which  allows  for  calculation  of  performance  at  any  value 
of  wind  speed,  wind  direction,  and  suction  pipe  resist¬ 
ance. 

Jet  Velocities  from  Radial  Flow  Outlets,  by  Alfred 
Koestel,  associate  professor  of  mechanical  engineering. 
Case  Institute  of  Technology,  presents  qualifications 
which  form  a  basis  for  a  designer  of  air  distribution 
systems  to  estimate  air  velocities  in  air  jets  from  radial 
flow  outlets  under  isothermal  conditions. 

Velocities  and  Temperatures  on  Axis  of  Downward 
Heated  Jet  from  4-inch  Long-Radius  ASME  Nozzle,  by 
Rudiger  Knaak,  doctor  of  engineering,  Bremen,  Ger¬ 
many,  describes  research  by  the  author  at  Kansas  State 
College  to  obtain  and  correlate  data  on  the  centerline 
velocity  and  centerline  temperature  elevation  of  air  pro¬ 
jected  downwall  from  a  4-inch  ASME  nozzle.  The  paper 
includes  equations  for  obtaining  the  correlation  of  both 
these  quantities.  It  was  found  that  temperature  fluctua¬ 
tions  influenced  the  accuracy  of  the  measurements  to  a 
much  smaller  degree  than  the  velocity  fluctuations. 

The  64th  Annual  Meeting  of  the  Society  will  be  held 
in  Pittsburgh,  Pa.,  January  27-29,  1958. 

1957  MILLER  AWARD 

won  by  Gordon  T.  Vail,  Jr.,  ME  graduate, 
presented  by  Indiana  ASHAE  chapter. 

Gordon  T.  Vail,  Jr.,  Indianapolis,  Ind.,  second  from 
left  in  picture,  a  recent  graduate  in  the  School  of 
Mechanical  Engineering  at  Purdue  University,  was  the 
recipient  of  the  W.  T.  Miller  Award  for  1957. 

Named  in  honor  of  Professor  W.  T.  Miller  (second 
from  right)  of  Purdue  University,  the  award  was  estab¬ 
lished  by  the  Indiana  Chapter  of  the  American  Society 
of  Heating  and  Air  Conditioning  Engineers  to  strengthen 
the  Purdue  Student  Branch  and  to  create  a  greater  inter¬ 
est  among  students  in  the  fields  of  heating  and  air 
conditioning. 

The  award  consists  of  a  permanent  plaque  to  be  hung 
in  the  Mechanical  Engineering  Building  with  the  recipi¬ 
ent’s  name  to  be  added  from  year  to  year.  Mr.  Vail  also 
received  a  library  of  15  books  in  the  field  of  air  con¬ 
ditioning  valued  at  approximately  $125. 

Honorable  mention  was  given  to  Robert  F.  Jackson, 
Lafayette,  Ind.,  (left)  and  John  T.  Evans,  Toledo,  Ohio, 
(shown  at  right)  also  recent  graduates  in  the  School  of 
Mechanical  Engineering.  Each  of  these  students  re¬ 
ceived  several  books  valued  at  approximately  $100. 


•  AWARD  REFLECTS  HIGH  ACTIVITY— Recipient  of  the 
Miller  award  is  selected  by  a  committee  of  the  Indiana 
Chapter  based  on  the  activity  points  of  the  student 
branch  members.  The  committee  interviews  the  three 


students  with  the  highest  number  of  activity  points  and 
selects  the  recipient  of  the  award. 

Activity  points  are  accumulated  during  the  year  by 
registration  in  one  or  more  air  conditioning  courses,  on 
being  an  officer  or  participating  in  committee  work,  by 
attending  student  branch  meetings  or  joint  meetings  with 
the  Indiana  chapter,  by  participating  in  field  inspection 
trips,  and  for  signing  new  members. 

Members  of  the  Indiana  Chapter  Award  Committee 
were:  William  F.  Currise,  chairman,  American  Blower 
Co.;  S.  E.  Fenstermaker,  Jr.,  Buffalo  Forge  Co.;  Ferrel 
E.  Phelps,  Johnson  Service  Co.;  and  Professor  Frederick 
B.  Morse,  Purdue  University. 

NEW  STANDARDS 

Issued  by  U.S.  Department  of  Commerce  on  flexible 
polyethylene  pipe.  No  scrap  allowed  in  manufacture. 

The  United  States  Department  of  Commerce  has  issued 
a  new  commercial  standard  for  Flexible  Polyethylene 
Plastic  Pipe.  After  careful  review  by  the  U.  S.  Bureau 
of  Standards,  and  with  the  cooperation  of  the  Poly¬ 
ethylene  Pipe  Standards  Committee  of  The  Society  of 
the  Plastics  Industry,  the  revised  CS  197  was  developed 
and  submitted  to  the  industry  for  approval.  This  ap¬ 
proval  has  now  been  obtained  and  the  Revised  Standard, 
known  as  CS  197-57,  Flexible  Polyethylene  Plastic  Pipe, 
was  effective  April  15. 

One  of  the  major  revisions  in  this  commercial  stand¬ 
ard  is  the  new  requirement  that  “all  pipes  shall  meet  the 
specifications  of  the  National  Sanitation  Foundation. 
These  specifications  require  that  the  pipe  shall  be  manu¬ 
factured  of  virgin  polyethylene,  that  no  scrap  material 
has  been  used,  and  that  it  is  satisfactory  for  potable 
water.” 

(Continued  on  page  156) 
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Typical  installation  of  Iron  Fireman  packaged  oil-gas  firing  units  in  Scotch 
type  boilers.  Illustrated  are  Kewanee-Iron  Fireman  boiler-burner  units. 


Here  are  features  that  Architects/  Engineers 
and  Owners  appreciate 


Easy  to  size  and  specify.  After  deciding  on 
the  fuel  (gas,  oil  or  gas-oil  combination)  and 
determining  the  required  load,  it  is  only 
necessary  to  refer  to  a  simple  chart  to  find 
the  correct  size  of  unit  for  your  job. 

Big  reserve  capacity.  Boiler-burner  units 
are  conservatively  rated.  This  means  that  the 
unit  will  carry  its  rated  load  at  a  comfortable 
“cruising  speed.”  Maintenance  costs  are  low, 
and  high  peak  loads  are  taken  in  stride. 

Economy.  Installation  costs  are  low.  No 
special  boiler  setting;  no  intricate  wiring 
(factory  wired  and  tested  control  panel  is 
part  of  the  unit);  no  complicated  piping; 


IRON  FIREMAN 


AUTOMATIC  FIRING  EQUIPMENT 
FOR  OIL,  GAS,  COAL 


no  on-the-job  refractory  work.  Factory 
engineering  throughout  assures  exceptional 
fuel  economy. 

No  high  stacks — no  high  ceilings.  Forced 
draft  eliminates  costly  and  unsightly  stacks. 
Compact  boiler  requires  little  headroom. 

Firing  unit  fits  all  types  of  boilers.  The 

Iron  Fireman  forced  draft  burner  is  a  com¬ 
plete  firing  system  which  requires  no  firebox 
alteration,  no  pit  for  underfloor  air,  no 
ignition  arch.  Easily  applied  to  new  or  exist¬ 
ing  boiler  settings. 

Send  for  catalog  with  specifications 


IRON  FIREMAN  MANUFACTURING  COMPANY 
3354  West  106th  Street,  Cleveland  11.  Ohio 
(In  Canada,  80  Ward  Street,  Toronto.  Ontario) 

Please  send  information  on  following  equipment: 

□  Complete  boiler-burner  units. 

□  Forced  draft  firing  unit. 
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PRODUCT  APPLICATIONS 

New,  Unusual,  or  Ingenious  Uses  of  Equipment  and  Moteriab 


Installation  of  Small  Coolant  Booster  Pump 
Saves  Costly  Primary  Pump  Replacement 

PROBLEM:  There  was  inadequate  coolant  circulation  last 
year  at  the  Dime  Savings  Bank  of  Brooklyn  after  a  220- 
ton  centrifugal  air-conditioning  machine  was  added  to  an 
existing  system  that  included  a  92-ton  machine  and  150- 
ton  machine.  Two  60-hp  circulating  pumps  were  pump¬ 
ing  chilled  water  from  a  pit  in  the  sub-basement  floor  to 
the  penthouse  coils,  an  8-story  lift  of  approximately  150 
ft.  They  were  pumping  1,000  gpm  each  under  150-ft 
pressure  into  the  chilled  water  header,  but  they  were 
delivering  water  to  the  coils  at  only  100  gpm  under  12 
to  24-ft  pressure. 

The  solution  seemed  to  lie  in  replacing  the  primary 
circulating  pumps  with  newer,  more  powerful  equipment. 
The  pit  housing  the  pumps,  however,  was  too  small  to 
accommodate  the  size  required.  It  could  not  be  enlarged 
without  going  to  considerable  extra  expense. 

SOLUTION:  At  this  point,  E.  Kalisch,  Inc.,  New  York  air 
conditioning  engineers,  installed  a  7i/^-hp  Ingersoll-Rand 
single-stage  motor  pump  just  below  the  chilled  water 
supply  header.  This  is  an  electrically  driven  centrifugal 
pump  designed  for  air  conditioning  service. 

The  small  booster  pump  raised  tbe  pressure  behind 
the  chilled  water.  This  extra  boost  now  forces  the  coolant 
into  the  penthouse  coils  at  the  rate  of  250  gpm  under 
75-ft  pressure,  which  is  more  than  enough  to  meet  even 
extreme  needs. 


CHULSD  MATCH  COILS  IM  PENTHOUSE 


Now  the  system  works  like  this:  Water  is  drawn  from 
a  1200-gal  masonry  tank  in  the  sub-basement  floor  and 
forced  by  the  two  primary  circulating  pumps  into  the 
three  refrigeration  machines.  The  water  is  cooled  here 
and  pumped  into  a  common  chilled  water  supply  header 
for  distribution  throughout  the  entire  building.  Two 
lines  carry  the  chilled  water  directly  from  the  header  to 
cooling  zones  on  lower  floor  levels. 

A  third  line  of  3-inch  pipe  conveys  the  chilled  water 
to  the  penthouse  cooling  coils.  It  is  at  the  bottom  of  this 


line  that  the  booster  pump  is  used  to  increase  the  water 
pressure. 

The  pump  was  mounted  on  a  6-inch  high  concrete 
base  taking  up  an  area  of  less  than  3  sq  ft.  It  was  in¬ 
stalled  well  out  of  the  way,  about  4  ft  below  the  header. 
A  new  3-inch  line  was  welded  into  the  header  and  con¬ 
nected  to  the  suction  side  of  the  booster  pump.  A  dis¬ 
charge  line  was  reconnected  to  the  penthouse  line  a  few 
feet  above  the  header.  Instead  of  passing  through  the 
line  which  rose  directly  from  the  header  to  the  penthouse 
coifs,  the  water  is  now  drawn  through  the  booster  pump 
for  added  lift,  and  then  returned  to  the  line. 

Chilled  water  from  the  booster  pump  passes  through 
the  four  cooling  zones  in  the  penthouse,  and  from  here 
conditioned  air  is  furnished  throughout  the  upper  floors 
of  the  building.  The  coolant  is  then  returned  to  the 
storage  tank  for  re-use. 

RESULTS:  According  to  estimates  of  the  bank’s  super¬ 
vising  engineer,  tbe  small  booster  pump  solved  the  air 
conditioning  problem  at  less  than  1/10  the  amount  it 
would  have  cost  to  install  two  new  primary  pumps.  Cost 
of  the  booster  pump  installation  was  between  S600  and 
.$700.  Two  new  primary  pumps  would  have  cost  more 
than  $4,000  for  equipment  alone.  Their  installation 
would  have  made  it  necessary  to  change  existing  elec¬ 
trical  circuits  at  an  additional  estimated  cost  of  $2,000. 
Finally,  there  would  have  been  the  costly  problem  of 
enlarging  tbe  pit  for  tbe  pumps. 


Packaged  Unit  Cools  Electronic  Brain 
As  Feverish  Facility  Composes  Lyrics 

During  operation  of  an  advanced  electronic  digital  com¬ 
puter  in  the  electrical  engineering  building  at  Michigan 
State  University,  East  Lansing,  its  many  components  will 
create  considerable  amounts  of  heat  which  must  be  re¬ 
moved.  Also,  .special  perforated  tapes  used  to  feed  infor¬ 
mation  to  the  “brain”  and  on  which  answers  are  re¬ 
corded  must  remain  in  an  atmosphere  of  controlled 
humidity. 

The  job  will  be  done  by  a  lO-ton  capacity  self-contained 
air  conditioner  installed  by  Tbe  Trane  Co.,  La  Crosse, 
Wis.  Cool  air  from  the  unit  will  be  sent  through  ducts 
to  the  MSU  computer,  passed  directly  over  the  machine’s 
components,  and  returned  through  ducts  to  the  condi¬ 
tioner.  A  dehumidifying  cooling  coil  in  the  unit  will 
keep  moisture  content  in  the  air  under  control,  to  save 
tapes  from  deterioration. 

An  extreme  example  of  the  “brain’s”  versatility  was 
demonstrated  recently  when  coded  musical  symbols  were 
fed  into  a  similar  machine  and  it  responded  w  ith  its  own 
version  of  “Suite  for  Stringed  Quartet.” 

(Product  Applications  continued  on  page  140) 
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Why  Bethcon  is 
the  sheet-metal 
man’s  sheet 


There  is,  of  course,  a  very  sound 
reason  for  Bethcon’s  growing  pref¬ 
erence  among  sheet  metal  men.  Two 
reasons,  in  fact,  which  are  fast  estab¬ 
lishing  Bethcon  as  the  sheet  to  work 
with,  the  sheet  to  sell. 

First  is  the  fact  that  Bethcon  is 
neither  too  soft  nor  too  hard;  it’s 
just  right  for  easy  workability  in  the 
shop  and  structimal  rigidity  in  the 
finished  product. 

Second  is  the  fact  that  Bethcon’s 
zinc  coating  is  the  stubbomest  coat¬ 
ing  you  ever  saw.  Even  when  a 
Bethcon  sheet  is  doubled  back  on 
itself,  its  galvanized  coating  does 
not  peel  or  flake  off. 

Bethlehem’s  continuous  galvaniz¬ 
ing  process  provides  the  answer 
to  both  these  points  of  superior¬ 
ity.  This  process  includes  a  special 
annealing  cycle  which  imparts  to 
the  basic  steel  the  strength-with- 
ductility  that  makes  the  sheet  so 
desirable.  Seconds  later,  the  zinc  is 
applied,  and  applied  so  tightly  that 
it  permits  forming  never  before  con¬ 
sidered  practical  for  galvanized  steel. 

You  really  ought  to  try  Bethcon 
for  yourself  in  order  to  appreciate 
its  true  advantages.  It  is  available 
in  gages  13  and  lighter,  with  either 
plain  open  hearth  or  copper-bearing 
(Beth-Cu-Loy)  steel  for  the  base 
metal.  A  Bethlehem  representative 
will  gladly  work  with  you  in  running 
some  tests.  Just  get  in  touch  with 
the  Bethlehem  office  nearest  you. 

BETHLEHEM  STEEL  COMPANY 
BETHLEHEM,  PA. 

On  the  Pacific  Coast  Bethlehem  products  are  sold  by 
Bethlehem  Pacific  Coast  Steel  Corporation 
txport  Distributor:  Bethlehem  Steel  Export  Corporation 


BETHljEHEwl 


BETHLEHEM  STEEL 
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Product  Applications  (Continued  from  page  138) 


Classroom  Comfort  Research  Advanced 
With  Living-Laboratory  Schoolhouse 

A  complete,  2-classroom  school  building  recently 
opened  in  Des  Moines.  Iowa,  is  dedicated  to  the  research 
of  better  classroom  climate.  Built  by  Lennox  Industries, 
Inc.,  and  equipped  with  the  company’s  new  heating  and 
ventilating  system,  the  “living  laboratory”  will  house 
classes  from  the  Altoona  Consolidated  School  District. 
The  classes  assigned  to  the  schoolhouse  upon  request  of 
the  heating  and  air  conditioning  engineers  will  give  the 
engineers  an  opportunity  to  conduct  clinical  research 
literally  in  their  own  backyard,  since  the  school  has  been 
built  adjacent  to  the  manufacturer’s  plant. 


The  company’s  Comfort  Curtain  system  consists  of  a 
residential  type  of  forced  air  furnace,  which  serves 
modules  of  two  to  four  classrooms,  combined  with  an 
air  processing  unit  and  a  bookshelf  or  wall  duct  for  each 
classroom.  With  this  system,  outside  air  is  introduced 
into  the  classrooms  at  all  times  but  in  varying  quantities 
so  that  roojTi  temperature  is  always  within  one  degree 
of  thermostat  setting.  The  manufacturer  claims  that  this 
system  offers  pupils  better  comfort,  with  improvements 
in  health  and  alertness,  than  ever  before  achieved,  and 
it  will  accomplish  this  at  an  average  savings  to  school 
builders  of  over  1000  dollars  per  classroom  compared 
to  cost  of  equipment  considered  adequate  for  this  job 
previously. 

The  school,  of  a  split-level  arrangement  inside  but  with 
a  unified  exterior,  was  designed  by  R.  C.  Ovresat,  AIA, 
Architect,  with  Perkins  and  Will,  Consulting  Architects, 
Chicago,  Ill. 


OfRce  Building  Heat  Pump  Installation 
Will  Need  No  Supplementary  Heating 

A  ten-story  home  office  building  being  constructed  for 
the  Columbus  and  Southern  Ohio  Electric  Company  in 
Columbus,  Ohio,  will  be  heated  and  cooled  bv  the  largest 
heat  pump  system  of  its  kind  ever  installed  in  an  office 
building. 

Architect  of  the  building  is  Edgar  I.  Williams,  while 
Ebasco  Services  Incorporated  are  engineers  and  con¬ 
structors  for  the  project. 

A  550-ton  compound  compression  air  source  heat  pump 
system  will  cool  the  180.000  square  foot  building  during 
the  summer  months  and  will  use  outside  air  as  a  heat 
source  to  warm  the  building’s  interior  in  winter.  No 


supplementary  electrical  heating  or  conventional  fuel, 
fired  boilers  will  be  used. 

in  addition  to  the  5.50-ton  heat  pump,  a  product  of 
York  Corp.,  York,  Pa.,  a  subsidiary  of  Borg-Warner 
Corp.,  which  will  be  located  in  a  roof-top  penthouse 
engine  room,  six  small  air  source  heat  pump  systems 
aggregating  about  75-tons  of  cooling  capacity  will  be 
used  for  air  conditioning  special  areas  such  as  the  audi. 
torium  and  display  rooms  as  well  as  for  the  production 
of  domestic  hot  water. 

The  roof-top  engine  room  will  contain  two  identical 
275-ton  systems,  each  consisting  of  three  100-horsepower 
compressors  and  one  water  cooler  as  well  as  an  outside 
air  cooler  which  will  serve  as  an  evaporative  condenser 
in  the  summer. 

Peripheral  office  areas  of  the  building  will  contain  550 
furred-in  high-pressure  induction  units.  Interior  zone 
air  conditioning  will  be  comprised  of  a  complete  high- 
pressure  distribution  system. 


Spring  on  Tube  Expander 
Reduces  Time  and  Effort 

PROBLEM:  When  rolling  a  number  of  condenser  or 
evaporator  tubes,  the  operator  has  to  push  the  expander 
cage  forward  on  the  mandrel  each  time  he  finishes  ex¬ 
panding  a  tube.  This  time  spent  in  repositioning  the 
cage  is  entirely  non-productive,  and  when  1,000  to  5,000 
tubes  have  to  be  expanded,  the  number  of  wasted  motions 
will  add  up  to  a  sizeable  amount  of  lost  time  and  a  tired 
operator. 

SOLUTION:  To  eliminate  this  wasted  effort  and  time, 
suggests  Thomas  C.  Wilson,  Inc.,  Long  Island  City,  N.  Y., 


insert  a  light  coil  spring  between  the  ball-bearing  collar 
of  the  expander  and  the  head  of  the  mandrel.  The  spring 
will  cause  the  expander  cage  to  come  forward  automati¬ 
cally  when  the  expander  is  removed  from  the  tube;  as  a 
result  there  is  no  need  for  repositioning  of  the  cage  by 
the  operator. 

RESULT:  Since  expanders  used  in  condenser  and  evapo¬ 

rator-tube  rolling  have  nuts  on  the  head  of  the  mandrel, 
the  spring  will  not  cause  the  assembly  to  come  apart. 
However,  watch  that  the  “pile-up”  or  compressed  dimen¬ 
sion  of  the  spring  is  not  so  great  that  it  restricts  the 
required  forward  motion  of  the  mandrel.  On  the  majority 
of  these  jobs,  there  is  usually  room  for  a  spring  such  as 
that  described. 
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Series  of  Type  BF  units  provide  Adaptability  to  ceiling  mount- 

quiet,  uniform  heat  distribution  ing  makes  Modine  cabinet  units 

in  this  spacious,  modern  church.  ideal  where  wall  space  is  limited. 


Here’s  how'  the  use  of  Type  W  coils  with  hot  water 
can  reduce  unit  size.  Dotted  lines  indicate  space  steam- 
coil  units  of  equal  capacity  would  need. 


Choose  from  seven  distinct  cabinet  types 


MANUFACTURING  COMPANY 


Where  cost  and  comfort  count... 


AIRd/fioners  Convectors  Cabinet  units  Gas  unit  Steam  &  hot  water  Duct 

heaters  unit  heaters  furnaces 

In  Canada:  Sarco.  Ltd..  Toronto 
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And  you  can  cut  space  needs  27% 


VERSATILITY  and  low-cost  performance  make  Mo¬ 
dine  cabinet  units  ideal  for  heatine  and  ventilat¬ 
ing  commercial,  institutional  and  public  buildings. 
They  provide  fast,  quiet,  positive  air  distribution. 
And  where  space  is  limited,  size  of  units  can  be  re¬ 
duced  more  than  25%  by  using  Modine  Type  W  coils 
and  operating  on  hot  water  instead  of  steam. 

They  can  be  installed  upright  or  inverted  .  .  .  fully 
exposed,  recessed  or  concealed  ...  on  walls,  floors 
or  ceilings.  Some  models  are  for  steam  or  hot  water 
heating — others  heat  with  hot  water,  cool  with  chilled 
water.  Some  can  be  installed  with  ducts. 

Easily  attached  accessories  permit  ventilating  with 
fresh  outside  air.  When  so  equipped,  cabinet  units 
meet  many  requirements  where  the  expense  of  unit 
ventilators  is  not  warranted. 


Call  the  Modine  representative  listed  in  your  classified  phone  book.  Or  write 
to  Modine  Mfg.  Co.,  1S11  DeKoven  Ave.,  Racine,  Wis.,  for  Bulletin  557. 


|\/|0DINE 

CABINET  UNITS 


NEW  CATALOGS 


Use  the  prepaid  postcard 
on  last  page  for  securing 
lyour  copies  of  catalogs  de¬ 
scribed  in  this  department. 


MOTOR  STARTERS.  CONTACTORS— 

The  company’s  complete  line  of  motor 
starters  and  contactors  in  sizes  4,  5 
and  6  (Type  425),  50  to  400  hp,  is 
described  in  a  12-page  bulletin  re¬ 
leased  by  Allis-Chalmers  Mfg.  Co., 
Milwaukee,  Wis.  Designed  to  assure 
full  rated  capacity,  maximum  motor 
protection,  longer  life  and  easy  main¬ 
tenance,  these  starters  and  contac¬ 
tors  have  been  applied  to  practically 
all  types  of  drives  including  pumps, 
blowers,  fans,  and  furnace  controls. 

Circle  Item  67  on  Inquiry  Card 


PACKAGED  WATER  CHILLER— Specifi¬ 
cation  Sheet  No.  C-1100-S144-P,  on 
new  packaged  water  chiller  in  3-  and 
5-hp  sizes  for  residential,  commercial 
and  industrial  application,  is  pub¬ 
lished  by  Worthington  Corp.,  Har¬ 
rison,  N.  J.  Specification  sheet  out¬ 
lines  features  of  the  unit,  and  infor¬ 
mation  about  dimensions,  weights,  and 
connection  sizes  is  illustrated. 

Circle  Item  68  on  Inquiry  Card 


AIR  VELOCITY  MEASUREMENTS— Bul¬ 
letin  2448,  a  fully  illustrated  and  col¬ 
orful  piece  of  new  literature,  gives  the 
story  of  the  precision  performance  of 
the  Alnor  Velometer.  Bulletin  de¬ 
scribes  applications  and  operation  of 
the  instrument,  manufactured  by  Illi¬ 
nois  Testing  Laboratories,  Inc.,  Chi¬ 
cago,  Ill.,  that  quickly  and  accurately 
gives  a  reading  of  both  suction  and 
supply  air  velocities. 

Circle  Item  69  on  Inquiry  Card 


BRASS  VALVES— A  new  folder  on 
brass  composition-disc  globe,  angle, 
and  lift  check  valves  is  published  by 
Crane  Co.,  Chicago,  Ill.  The  folder 
emphasizes  the  advantages  of  the 
composition  disc  brass  valve  for  a 
broad  range  of  services,  including 
steam,  water,  air,  oil,  gas,  and  gaso¬ 
line.  It  shows  in  pictures  the  ease 
with  which  the  company’s  quick- 
change  composition  disc  may  be  re¬ 
placed,  without  removing  the  valve 
body  from  the  line. 

Circle  Item  70  on  Inquiry  Card 


PRESSURE  AND  VACUUM  GAGES  — A 

four  page,  two  color  catalog.  Bulletin 
No.  D-2,  on  their  line  of  accurate, 
sensitive  easy-to-read  mercurial  ba¬ 
rometers  and  vacuum  gages,  vacuum 
pump  gages  and  absolute  pressure 
gages  has  recently  been  issued  by  Pre¬ 
cision  Thermometer  &  Instrument  Co., 
Philadelphia,  Pa.  With  complete  cov¬ 
erage  of  the  construction  features, 
measurements,  uses  and  advantages  to 
be  gained  with  each  instrument,  the 
bulletin  will  prove  valuable  as  an  in- 
fonnative  reference  guide. 

Circle  Item  71  on  Inquiry  Card 


BACK  PRESSURE  CONTROL  VALVES.. 

A  bulletin  on  the  company’s  Typ^g 
4030  and  4430  back  pressure  control 
valves  has  been  published  by  A.  W. 
Cash  Co.,  Decatur,  Ill.  Designed  for 
use  in  refrigeration  systems,  these 
valves  maintain  a  constant  back  pres¬ 
sure  in  the  evaporator.  The  4-page 
illustrated  bulletin  contains  pho^ 
graphs  and  cross-sectional  drawings 
of  the  valves,  diagrams  of  complete 
refrigeration  systems  showing  posi¬ 
tions  of  valves,  and  information  on 
sizes,  operating  ranges,  and  materials. 

Circle  Item  72  on  Inquiry  Card 


CENTRIFUGAL  PUMPS— Bulletin  No. 
3200,  from  The  Deming  Company, 
Salem,  Ohio,  describes  a  line  of 
Motor-Mount  centrifugal  pumps  de¬ 
signed  especially  for  use  in  swimming 
pool  circulation  systems,  lawn  sprin¬ 
kling,  pit  drainage,  and  general  liquid 
handling.  Two  models.  Fig.  No.  33M 
and  Fig.  No.  3351,  deliver  up  to  140 
gpm  against  heads  up  to  130  ft.  The 
bulletin  lists  performance  tables  and 
curves,  dimensions,  construction  fea¬ 
tures  and  accessory  strainers. 

Circle  Item  73  on  Inquiry  Card 


INDUSTRIAL  THERMOWELLS— Thermo 
Electric  Co.,  Inc.,  Saddle  Brook,  N.  J, 
has  printed  a  4-page  bulletin.  No.  D, 
on  its  expanded  line  of  industrial 
thei-mowells.  These  units  protect  tem¬ 
perature  sensing  elements  against  me¬ 
chanical  injury,  and  corrosives  or  con¬ 
taminating  atmospheres.  The  bulle¬ 
tin  contains  a  complete  description  of 
the  company’s  various  types  of 
thermowells,  both  bar  stock  and  built- 
up,  and  the  alloys  in  which  they  are 
available. 

Circle  Item  74  on  Inquiry  Card 


CIRCULAR  AIR  DIFFUSERS— A  new 

series  of  circular  air  diffusers  desig¬ 
nated  as  Type  CN  is  described  in  a 
form,  CN-106.  from  Air  Devices  Inc., 
New  York,  N.  Y.  These  air  outlets 
combine  practical  performance  fea¬ 
tures  to  assure  uniform,  draftless, 
noiseless  air  distribution.  The  center 
core  is  removable  to  facilitate  mount¬ 
ing  and  access  to  volume  damper  with 
equalizing  vanes.  Size  selection, 
length  of  blow,  and  other  application 
engineering  data  is  included  in  printed 
form. 

Circle  Item  75  on  Inquiry  Card 


THERMOSTATIC  STEAM  TRAPS— The 

company’s  new  line  of  Quick-Flex 
thermostatic  steam  traps  for  all  out¬ 
door  and  non-freeze  service  is 
scribed  in  a  4-page,  2-color  bulletin 
published  by  the  V.  D.  Anderson  Co., 
Cleveland,  Ohio.  Bulletin  No.  257 
itemizes  typical  uses  for  these  steam 
traps  which  are  designed  primarily  for 
outdoor  service  where  a  freeze-proof 
trap  is  required.  Specifications  and 
capacities  for  the  traps  are  given  in 
table  form,  accompanied  by  dimen¬ 
sional  drawings.  A  piping  diagram 
shows  the  recommended  method  of  in¬ 
stalling  the  trap. 

Circle  Item  76  on  Inquiry  Card 
(Continued  on  page  144) 
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At  this  new  Western  Kraft  plant... 


Sold  Through  Leading  Distributors  Everywhere 


It  hits  you  even  before  your  tour  through  the  new 
Western  Kraft  Corporation  plant  begins.  Efficiency.  From  forest 
to  finished  product,  here  is  efficient  operation  in  the  manufacture 
of  high-quality  kraft  paper. 

The  plant  site  —  a  100-acre  tract  near  Albany,  Oregon 
—  was  selected  primarily  because  of  its  central  location  in  relation 
to  the  supply  of  wood  chips  from  the  surrounding  timber  areas. 

All  operating  equipment  was  chosen  with  the  same 
foresight,  on  the  basis  of  proved  ability  to  do  its  job  to  perfection. 
When  it  came  to  valves  for  controlling  processing  and  other  piping, 
an  experienced  management,  architects,  engineers  and  contrac¬ 
tors  quickly  wrote  the  specification  .  .  .  “JENKINS  . 

No  other  valves  have  such  a  long  record  of  efficient, 
economical  performance.  The  Jenkins  Diamond  on  a  valve  has 
been  a  mark  of  extra  value,  trusted  by  building  experts  and  plant 
operating  men  for  nearly  a  century.  Valves  that  bear  this  famous 
mark  cost  no  more.  Jenkins  Bros.,  100  Park  Ave.,  New  York  17. 


Manifold  of  Jenkins  Nickel  Iron  Gate  Volves  on  the  liquor 
washers  controlling  the  showers. 


—  as  in  the  selection  of  a  plant  site, 
efficiency  determined  the  choice  of 

JENKINS  VALVES 


Consulting  Engineers  and  Architects;  Sandwill  &  Company. 
Vancouver,  B.  C. 

General  Contractor:  Hoffman  Construction  Co., 

Portland,  Ore. 

Mechanical  Contractor:  Hoffman  Enoinerring  Co., 
Portland,  Ore. 

Plumbing  Contractor:  Vern  C0LUNsPLUMBiNCC0.,Salem.Ore. 


JENKINS 

UXNf  FOR  THE  JENKIf^  Wm 

VALVE  S : 
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KItPS  FItIMiN  OUT  OF  KITCHiNSI  Air-Maze 
Crcastop  filters  snatch  dirt  and  grease  drop¬ 
lets  out  of  the  air,  help  to  prevent  fire  hazards 
in  commercial  kitchen  exhaust  ducts.  It’s 
one  of  hundreds  of  filter  types  designed  by 
Air- Maze  —  the  filler  engineerx. 


FOR  AIR  CONDITIONING  AND  VENTILATING 
EQUIPMENT,  ENGINES,  COMPRESSORS  or  any 

device  using  air  or  liquids  —  there  is  an 
Air-Maze  filter  engineered  to  solve  each  filter¬ 
ing  problem.  For  new  all-line  catalog,  write  Air- 
Maze  Corporation,  Dept.  D-2,  Cleveland  28,  O. 


Efficiency  .  .  .  economy  .  .  .  durability — 
three  important  standards — are  yours  in 
the  Aeromaster  fan. 

Aeromaster  fans  are  efficient  because 
they  embody  advanced  aerodynamic 
principles.  True  airfoil  blade  sections 
give  maximum  air  delivery. 

Aeromaster  fans  are  economical  be¬ 
cause  adjustable  pitch  angle  of  the  blade 
permits  a  flexibility  of  setting  which  en¬ 
ables  you  to  decrease  fan  load  to  an 


accurate  minimum  horse-power  require¬ 
ment.  Design  features  reduce  labor  and 
installation  costs. 

Aeromaster  fans  are  durable  because 
they  are  made  from  corrosion  resisting, 
silicon-magnesium,  aluminum  alloys  with 
high  tensile  strength,  fine  grain  structure 
and  increased  endurance  limit. 

For  more  details  write  to  Koppers 
Company,  Inc.,  Aeromaster  Fan  Dept., 
6901  Scott  Street,  Baltimore  3,  Md. 


Lasts  Longer  •  Costs  Loss 


HOW'S  YOUR  MILEAGE?  Because  you  need 
so  much  air  to  live,  you  have  to  figure  in  terms 
of  gallons  you  need  to  travel  a  mile,  instead 
of  miles  per  gallon.  Walk  briskly  and  you  can 
breathe  as  much  as  365  gallons  of  air  .  .  . 
run  and  you  can  use  up  as  much  as  600  gallons 
.  .  .  every  mile.  So  it’s  important  that  the  air 
you  breathe  is  clean  ...  a  job  well  done  with 
Air-Maze  filters. 


BAD  AIR  GETS  FRESH  STARTI  Air-Maze  air 
filters  keep  damaging  dust  and  grit  out  of 
hotels,  office  buildings,  stores— wherever  clean 
air  is  required.  Available  in  a  large  variety 
of  types  and  sizes  including  unit  panels,  rotat¬ 
ing  curtains  and  self-washing  electrostatic 
precipitators. 


NEW  CATALOGS 

(Conlinued  from  page  142) 

Use  the  prepaid  postcard 
on  Iasi'  page  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 


LINE  OF  MOTORS,  DRIVES  —  Bulletin 
A-2501,  an  eifjht-page,  two-color  book¬ 
let  entitled  The  Moving  Force  of  In¬ 
dustry,  describes  in  photos  and  cap¬ 
tions  the  complete  line  of  a-e  and  d-c 
mo  ors,  gearmotors,  motor-generator 
sets,  motor  controls  and  complete 
packaged  mechanical  and  electronic 
adjustable-speed  drives  engineered 
and  manufactured  by  Reliance  Elec¬ 
tric  and  Engineering  Co.,  Cleveland, 
Ohio. 

Circle  item  77  on  Inquiry  Card 

SOUND  FILMS— Booklet  B-7077  titled 
Westinghouse  Sound  Films  is  avail¬ 
able  from  Westinghouse  Electric 
Corp.,  Pittsburgh,  Pa.  The  booklet  is 
a  catalog  of  forty-seven  general  in¬ 
terest  films,  product  information  films, 
and  training  films  available  without 
charge  from  the  company.  The  16mm 
sound  films  are  for  use  by  church, 
social,  professional,  civic,  and  business 
groups.  There  is  also  included  a  de¬ 
scription  of  instruction  courses  avail¬ 
able  to  electric  utility  companies. 

Circle  Item  78  on  Inquiry  Card 


REFRIGERATION  EQUIPMENT  LINE-.A 

16-page  catalog  on  valves,  driers 
strainers  and  accessories  for  refriger! 
ation,  air  conditioning  and  industrial 
applications,  is  available  from  Henry 
Valve  Co.,  Melrose  Park,  Ill.  Included 
in  the  catalog  are  not  only  the  com¬ 
pany’s  standard  line  of  products  but 
also  a  new  series  of  packless  valves 
pressure-sealed  driers,  and  liquid  in¬ 
dicators. 

Circle  Item  79  on  Inquiry  Card 

!?ONE  CONTROL  — Minneapolis-Honey- 
well,  Minneapolis,  Minn.,  has  pub¬ 
lished  a  28-page  zone  control  manual, 
AIA  File  No.  .‘JO-E,  that  provides  com¬ 
prehensive  information  and  schematics 
of  various  zone  control  systems  and 
installations  for  residential  steam  and 
hot  water  heating.  Included  in  the 
booklet,  an  extensive  revision  of  a 
1954  edition,  is  a  description  of  the 
company’s  zone  control  devices  for  hot 
water  and  steam  systems.  Guide  spe¬ 
cifications  and  ordering  information  is 
provided. 

Circle  Item  80  on  Inquiry  Card 

PROPELLER  FANS — A  revised  catalog, 
Bulletin  A-109  C,  covering  their  line 
of  pi’opeller  fans,  is  published  by 
Hartzell  Propeller  Fan  Co.,  Piqua, 
Ohio.  The  catalog  contains  new  fan 
siz3s  not  shown  in  the  previous  edi¬ 
tion  as  well  as  revised  air  deliveries, 
specifications,  performance  data  and 
dimensional  drawings  on  the  entire 
line. 

Circle  Item  81  on  Inquiry  Card 
(Conlinued  on  page  146) 


Metal  Blade 
Aeromaster*  Fan 


fr  Aeromaster 
fans  54"  to  22'  for 
cooling  towers  and 
radiator-type  coolers. 


I 

The  Filter  Engineers 

AIR  FILTERS  •  SPARK  ARRESTERS  •  LIQUID  FILTERS 


•Koppers 

Trademark 


.>4jenuimuistefiL'3Fcuts 

Enginaarad  Products  Sold  with  Service 


SILENCERS  •  OIL  SEPARATORS  •  CREASE  FILTERS 
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a  gas-fired  forced  convection  overhead  unit  with 
sealed  combustion  system,  exclusive  electric  igni¬ 
tion,  forced  exhaust  and  100%  outside  air  for 
combustion. 


~nornicm 

Schoolroom  System 


d 

/ 

a  fully  automatic  gas-fired,  forced  air  heating  and 
ventilating  system  for  individual  classrooms  with  out¬ 
side  air  only  used  for  combustion. 


When  you  check  into  the  comfort  performance 
of  the  gas-fired,  forced  air  Norman  Schoolroom 
System,  you’ll  also  find  important  advantages  for 
economy  in  school  construction. 

With  the  Norman  classroom  package,  no  inter¬ 
connecting  supply  and  return  mains  are  needed 
...  no  extra  space  or  separate  building  for  a 
central  heating  plant  in  new  schools  ...  no  re¬ 
vamping  of  the  heating  plant  in  school  additions. 

Installation  wise,  Norman  simplifies  the  com¬ 
plete  job  —  even  furnishes  the  outside  weather¬ 
proof  grille  in  the  classroom  package. 

See  Sweets  Architectural  File  29b/ No 


TIormam. 


products 

company 


Once  installed,  the  Norman  Schoolroom  Sys¬ 
tem  assures  fully  automatic  perimeter  forced  air 
heating  and  ventilating  for  health  and  comfort 
from  start  to  finish  of  the  school  year. 

MAIL  THIS  COUPON  TODAY 


NORMAN  PRODUCTS  CO. 

I  166  Chesapeake  Ave.,  Columbus  12,  Ohia 

Please  rush  literature  and  specifications  on  the  Norman  School¬ 
room  System  and  Norman  Three-Sixty. 

NAME _ TITLE. 

FIRM  NAME _ 

ADDRESS _ 

CITY _ 


JLONE. 


-STATE. 
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NEW  CATALOGS 

(Continued  from  page  144) 

Use  the  prepaid  postcard 
on  last  pagt:  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 


Loweffour 
job  c 


ARC  WELDING  PROCESS  — The  com¬ 
pany’s  complete  line  of  equipment  de¬ 
signed  for  use  in  applications  of  the 
tungsten  arc  Heliweld  process  is  illus¬ 
trated  in  a  new  twenty-page  catalog 
now  available  from  Air  Reduction 
Sales  Co.,  a  division  of  Air  Reduction 
Co.,  Inc.,  New  York,  N.  Y.  Catalog 
2300  discusses  the  advantages  of  the 
process  and  the  factors  which  deter¬ 
mine  equipment  selection.  It  contains 
information  on  various  types  of  man¬ 
ual,  semiautomatic,  and  automatic 
equipment,  and  on  accessory  devices 
such  as  the  arc  starter,  high-fre¬ 
quency  oscillator,  control  panel,  and 
filler  wire  feeder.  In  addition,  several 
pages  are  devoted  to  the  selection  of 
the  electrode  and  the  filler  wire  most 
suitable  for  use  in  any  specific  Heli- 
welding  operation. 

Circle  Item  82  on  Inquiry  Card 


With  the  Preferred  Thermopak  the  contractor  purchases  a  complete 
equipment  package  —  easily  and  inexpensively  installed  —  for  these 
reasons : 

1—  This  design  eliminates  internal  arches,  wing  walls  and  checker 
work  fldors,  thus  eliminating  expensive  brickwork. 

2—  The  burner  and  controls  are  completely  wired  and  the  package 
carries  the  union  label.  Just  supply  power. 

3—  Preferred’s  piping  and  preheating  systems  simplify  piping 
requirements,  thereby  effecting  further  savings. 

The  Consulting  Engineers  Approve  Thermopaks  because  they  are 
completely  engineered,  factory-assembled  and  tested.  One  com¬ 
plete  package  from  one  manufacturer  for  completely  automatic 
operation  on  any  fuel  at  higher  than  average  efficiencies. 

The  Owner  Prefers  the  Thermopak  because  it  increases  boiler  life 
expectancy,  reduces  brickwork  maintenance  and  reduces  fuel 
costs.  Service  requirements  are  simplified. 

The  Thermopak  is  available  for  operation  on  any  fuel  or  combina¬ 
tion  of  fuels,  and  for  installation  with  fire-tube  or  water-tube 
boilers  of  20  to  525  HP. 

On  your  next  job  estimate  include  this  Preferred  combus¬ 
tion  unit  and  SAVE.  Your  inquiry  will  bring  a  prompt  quotation, 
dimension  drawings  and  literature. 


PREFERRED  UTILITIES 
MANUFACTURING  CORP. 

I860  BROADWAY,  Dept.  HV,  NEW  YORK  23,  N.  Y. 


BRONZE  VALVE  LINE— A  25-page  man¬ 
ual  fully  describing  types,  applica¬ 
tions,  and  sizes  in  the  company’s  line 
of  bronze  valves  is  offered  by  Ham¬ 
mond  Brass  Works,  Hammond,  Ind. 
Also  presented  is  an  informative  sec¬ 
tion  on  recommended  valve  installa¬ 
tion  and  maintenance. 

Circle  Item  83  on  Inquiry  Card 


CONTROLLED  VOLUME  PUMPS— A  34- 

page  bulletin.  No.  553-1,  is  available 
from  Milton  Roy  Co.,  Philadelphia,  Pa. 
It  presents  in  text,  tables,  charts,  and 
photos  informative  data  on  the  com¬ 
pany’s  controlled  volume  pumps  in¬ 
cluding  design  features,  basic  sys¬ 
tems,  material  selection  data,  and  ca¬ 
pacity-pressure  selection  information. 

Circle  Item  84  on  Inquiry  Card 


PROTECTIVE  TAPE— A  new,  versatile 
method  of  preventing  corrosion  is  de¬ 
scribed  in  a  brochure  entitled  Glasfab 
Brand  Torch-Tape,  available  from 
Twinsburg-Miller  Corp.,  Twinsburg, 
Ohio.  The  literature  gives  manufac¬ 
turers’  specifications  and  convenient 
coverage  charts.  The  fields  of  api)li- 
cation  are  also  described  in  detail,  in¬ 
cluding  above  and  below  grade  piping, 
and  ground  level  vapor  barrier. 

Circle  Item  85  on  Inquiry  Card 


ANALYSIS  OF  SPECIFICATION^ 

Available  from  Kewanee  Boiler  Divi¬ 
sion  of  American  Standard,  Kewanee, 
Ill.,  is  a  technical  report  entitled  Firm 
Specifications  and  Their  Effects  on 
Building  Costs.  Analysis  of  3  types 
of  specifications  includes  their  role  in 
the  mounting  cost  of  building  today. 

Circle  Item  86  on  Inquiry  Card 
(Continued  on  page  148) 
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Backward  Curva  Blowart  appliad  to  axhausHng  (tammahla  and  harmful  aaport 
from  claaning  room  In  maintananca  wing  of  Gulf  Rataarch  Laboratory  building. 


Concentrated  Ventilation  with  Peerless  Blowers 


Peerless  Backward  Curve  Blowers  ore  de¬ 
signed  to  quietly  move  large  volximes  of  air 
against  high  resistance.  They  are  specially 
suited  for  continuous-duty  exhaust  in  air  condi¬ 
tioning  systems  of  schools,  laboratories,  hospitals, 
public  buildings,  industrial  and  factory  installa¬ 
tions.  They  can  be  specified  with  confidence. 


Housings,  wheels,  frames,  and  other  com¬ 
ponent  parts  ore  heavily  constructed  . . .  heavier 
than  most  blowers  of  this  type.  Arc-welded 
housing  provides  a  weathertight  cover.  Heavy, 
arc-welded  wheels  have  cast  iron  hubs  with  non¬ 
slip,  taper  lock  bushings  .  .  .  one  solid  mass 
with  heavy  gauge  back  plates. 


Look  for  our 
Cotcdog  in  Sweet's 


Charter  Member  of  the  Air  Moving  and  Conditioning  Association,  Inc.  (AMCA) 


PAN  AND  BLOWER  DIVIStON 

THE  COMPANY 

1400  W.  MARKET  ST.  •  WARREN,  OHIO 
FANS  .  BLOWERS  .  ELECTRIC  MOTORS  .  ELECTRONIC  EQUIPMENT 


Write  today 
for  Bulletin 
SDA-200 
about 

Peerlesa  Backward 
Curve  Blowers 
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Swqrtwout  Valve 


Thousands  of 
buildings 
efficiently 
entilated  by 


..the  original 
continuous 
roof  ventilotor 


Heat  Valve  is  designed  for  maximum  capacity  with  least  possible 
friction  in  all  its  throat  sizes  —  4"  to  42"  —  ten  in  all.  Its  contour 
invites  assistance  from  outside  air  currents  to  pull  unwanted  heat, 
smoke  and  fumes  out  of  the  building.  Made  in  ten-foot  lengths  as 
standard.  Heat  Valve  is  adaptable  to  any  need  —  from  single  sec¬ 
tions  spotted  where  most  needed,  to  continuous  runs  the  length 
of  the  roof. 

Any  roof  style  —  peak,  slope,  flat,  saw-tooth  —  accommodates 
Swartwout  Heat  Valve.  Ventilator  is  always  weatherproof.  Adjust¬ 
able  damper  controlled  by  several  optional  methods,  any  position 
from  tight  closed  to  wide  open. 

You  can  provide  practically  any  area  of  roof  opening  desired  with 
this  efficient  gravity  ventilation,  at  economical  cost.  Thousands  of 
miles  of  Heat  Valve  used  on  many  types  of  buildings  since  its  in¬ 
troduction  by  Swartwout  in  1934  .  .  .  Write  for  fully  illustrated 
Bulletin  HV-H. 


The  Swartwout  Company 

18511  Euclid  Avenue  Cleveland  12,  Ohio 

Representatives  in  all  principal  cities 


ROOF  VENTIIATORS  AND 
VENTIIATING  LOUVERS 


ALSO  AUTRONIC  PROCESS  CONTROL  EQUIPMENT 


NEW  CATALOGS 


(Continued  from  page  146) 

Use  the  prepaid  postcard 
on  last  page  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 


WATER  COOLERS.  PURIFIERS  —  From  k 
Filtrine  Manufacturing  Co.,  Wald-  | 
wick,  N.  J.,  a  new  and  comprehensive  I 
24-page  catalog.  No.  57a,  sets  forth  L 
the  company’s  complete  range  of  I 
water  coolers;  concealed,  remote,  and  ; 
cabinet  models;  stainless  steel  and 
stainless  steel  on  china  drinking  foun¬ 
tains;  and  water  filter -purifiers.  All 
models  are  fully  illustrated  with  half¬ 
tones  and  line  installation  drawings. 
Rough-in  di-awings  with  detailed  di¬ 
mensions  ai’e  included.  This  catalog 
also  contains  engineering  data  for  the 
selection  and  installation  of  all  types 
of  water  cooling  equipment  to  serve 
from  1  to  500  outlets  and  presents 
typical  architects’  and  engineers’ 
specifications. 

Circle  Item  87  on  Inquiry  Card 


EQUIPMENT  AND  SUPPLIES— The  1957 
Estimating  Catalog  of  M.  Blazer  & 
Son,  Passaic,  N.  J.,  wholesalers  and 
manufacturers  of  heating,  ventilation, 
refrigeration,  and  air  conditioning 
equipment  and  supplies,  is  available. 
This  36-page  pricing  guide  covers 
most  of  the  items  normally  used  by 
contractors  and  engineers  in  the  above 
fields. 

Circle  Item  88  on  Inquiry  Card 


THERMOSTATIC  EXPANSION  VALVE-- 

Conti’ols  Company  of  America,  Mil¬ 
waukee,  Wis.,  has  released  a  bulletin 
about  the  Model  214  thermostatic  ex¬ 
pansion  valve,  manufactured  for  Re¬ 
frigerant-12  and  22.  Dimensions,  valve 
specifications,  recommended  applica¬ 
tions,  and  charts  for  the  different 
models  are  shown  in  this  bulletin. 

Circle  Item  89  on  Inquiry  Card 


REFRIGERATION  SPECIALTIES— A  12- 

page  condensed  catalog.  No.  KB-457, 
is  published  by  Kerotest  Manufactur¬ 
ing  Co.,  Pittsburgh,  Pa.  The  catalog 
contains  illustrations,  sizes,  and  prices 
of  valves,  fittings,  service  kits,  and 
other  accessories  for  every  refrigera¬ 
tion  and  air  conditioning  service. 

Circle  Item  90  on  Inquiry  Card 

DUPLEX  STEAM  PUMPS— Bulletin  WS- 
18,  describing  the  company’s  Type  U 
duplex  steam  pumps,  is  announced  by 
Wagener  Pump  Div.,  Canton  Stoker 
Corp.,  300  Andrew  Place,  S.W.,  Can¬ 
ton  1,  Ohio.  The  bulletin  illustrates 
most  popular  models  and  includes  spe¬ 
cifications  for  a  wide  range  of  sizes. 
Section  drawings  clearly  explain  di¬ 
mensions  and  operating  principles. 
Bulletin  will  be  supplied  in  response 
to  letterhead  requests  addressed  to  the 
company. 

( Continued  on  page  150) 
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SAVE  POWER  The  unique  vaneaxial  design  utilizes  aerodynamic  blades  with 
close  tip  tolerance.  Internal  vanes  recover  the  rotative  energy  of  the  air 
from  the  blades  and  convert  that  energy  to  velocity  and  pressure.  Result: 
high  performance  at  low  cost. 

SAVE  SPACE  In-line  design  permits  installation  right  in  the  duct.  The  photo¬ 
graph  above,  at  Minneapolis-Honeywell  Company,  illustrates  this  feamre. 
The  fan,  which  supplies  air  to  two  large  floors,  utilizes  an  area  only  54" 
in  diameter  and  26i/^"  long.  Result:  exceptional  economy  of  space. 

SAVE  INSTAUATION  COSTS  In-the-duct  mounting  of  Joy  Axivane  Fans  is  easily 
and  quickly  accomplished,  and  requires  only  the  simplest  supports.  Result: 
reduced  labor  time  and  costs. 


Thus,  the  remarkable  efiiciency  of  the  Joy  Axivane  Fan  design  ...  in  con¬ 
trast  with  other  air-moving  machines  . . .  gives  you  great  savings  in  power, 
space,  and  labor.  .  .  .  And  remember,  the  bigger  the  job,  the  greater  the 
margin  of  benefit  you  enjoy.  For  full  details,  write  Joy  Manufacturing  Com¬ 
pany;  Oliver  Building^  Pittsburgh  22,  Pa.  In  Canada:  Joy  Manufacturing  Company 
(Canada)  Limited,  Galt,  Ontario. 


Write  for  FREE  Bulletin  55-40 


WSW  19956-55 


for  VANEAXIAL  FANS  •  COMPRESSORS  •  OXYGEN  GENERATORS 
VACUUM  PUMPS  AND  BOOSTERS 


WOMB’S  UR^Sf  MANJf ACIOtii 


or 

LOWSIDE 


heat-x 


Refrigeration  and 


Air  Conditioning 
Products 


mean  a  better  installation 


The  Heat-X  line  includes  components  for  refrigeration  and  air  conditioning 
systems  os  well  os  completely  "packaged”,  ready-to-operate  units ...  all  in  a 
wide  range  of  sizes  and  capacities  to  fill  a  broad  variety  of  contractors'  needs. 

All  Heat'X  equipment  is  soundly  constructed,  conservatively  rated  and 
features  the  most  advanced  engineering  design. 


'CIC  CONDENSERS  An  efficient  water-cooled  re¬ 
frigerant  condenser.  Entire  water  circuit  is  of  non-ferrous 
construction  with  cleonoble  tubes.  Inner-fins  in  refrigerant 
tubes  insure  high  heat  transfer  . . .  occupy  minimum  space. 
FROM  '/i— 15HP 

CAST  COOLERS  Refrigerant  and  liquid  circuits  are 
cast  in  solid  block  of  oluminum,  eliminating  freeze-up 
problem  .  .  .  offering  advantages  of  "hold-over"  effect 
of  cooled  aluminum  mass.  FROM  1 5 — 65  GPH  (@  70°) 

HEAT  INTERCHANGERS  Cast  aluminum 


'OSM'  OIL  SEPARATOR  MUFFLERS  These 

units  solve  two  problems  common  to  refrigeration  sys¬ 
tems:  silencing  of  system  noises  and  separation  of  oil 
entrained  oil.  No  floats  to  bang  open  or  stick  closed. 
'OSM'  units  are  equipped  with  a  positive-action  Velocity 
Pressure  Mechanism,  1-75  TONS  exclusive  with  Heat-X. 


Cobft  "BUSHEATX",  Hertford,  Conn. 


Bulletins  containing  complete  specifications  FREE  on  request 


NEW  CATALOGS 

(Continued  from  page  148) 

Use  the  prepaid  postcard 
on  last  page  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 


HOT  WATER  GENERATORS— The  com¬ 
pany’s  new  line  of  Thermojet  hot 
water  generators  is  described  in  Bulle¬ 
tin  1000  released  by  International 
Boiler  Works  Co.,  East  Stroudsburg, 
Pa.  Featuring  forced  recirculation  of 
water  through  tubular  circuits  of  the 
boiler,  the  generator  is  built  for  hot 
water  heating  systems  of  either  low 
pressure  or  high  pressure  design. 

Circle  Item  91  on  Inquiry  Card 


PUMPS.  WATER  SYSTEMS— Form  No. 
566,  a  new  Burks  Pump  book  of  prices 
and  specifications,  has  been  published 
by  Decatur  Pump  Co.,  Decatur,  Ill. 
Information  for  pump  dealers  begins 
with  a  graphic,  quick-reference  index 
on  the  front  cover  and  a  listing  of 
details  about  many  available  sales 
tools.  Several  tables  of  pump  per¬ 
formances  at  new  depths  are  in  the 
book,  and  methods  of  listing  complete 
water  systems  have  been  simplified. 

Circle  item  92  on  Inquiry  Card 


PLASTIC  PIPE  AND  FITTINGS— A  16- 

page  technical  catalog  entitled  Tri¬ 
angle  Rigid  High  Impact  Plastic  Pipe 
and  Fittings  is  available  from  Plastic 
Pipe  Div.,  Triangle  Conduit  &  Cable 
Co.,  Inc.,  New  Brunswick,  N.  J.  The 
catalog  covers  such  subjects  as  appli¬ 
cations,  chemical  resistance  ratings, 
electrical  properties,  physical  proper¬ 
ties,  working  pressures,  and  pressure 
drop.  An  extensive  fittings  section  is 
included,  as  is  one  on  installation  and 
handling. 

Circle  Item  93  on  Inquiry  Card 


CONTROL  VALVES— 0.  C.  Keckley  Co., 
Skokie,  Ill.,  announces  the  availability 
of  a  new  illustrated  Condensed  Cata¬ 
log  No.  57  which  describes  over  50  of 
their  products.  Covered  in  catalog  are 
pressure  and  temperature  regulators; 
solenoid,  diaphragm,  motorized  and 
float  valves;  pressure  reducing,  flow 
conti*ol,  safety  and  relief  valves;  and 
strainers. 

Circle  Item  94  on  Inquiry  Card 


TEMPERATURE  CONVERSION  CHART- 

Moeller  Instrument  Co.,  Richmond 
Hill,  N.  Y.,  is  offering  its  temperature 
conversion  chart  to  engineers,  stu¬ 
dents,  and  others  having  use  for  this 
handy  pocket-size  aid.  The  uniquely 
arranged  tables  of  Fahrenheit  and 
Centigrade  temperature  equivalents 
are  a  valuable  time  saver  to  the  per¬ 
son  having  frequent  occasion  to  con¬ 
vert  from  one  temperature  to  the 
other. 

Circle  Item  95  on  Inquiry  Card 
(Concluded  on  page  152) 
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These  photographs  show  installations  of  special 
ADSCO  Corruflex  Expansion  Joints  at  the  Fairchild 
Engine  Division,  Fairchild  Engine  &  Airplane  Corp., 
Deer  Park,  Long  Island,  N.  Y.  All  joints  are  designed 
to  absorb  lateral  motion  only,  except  that  the  long 
universal  joint,  right  center,  also  absorbs  any  axial 
growth  of  its  own.  All  joints  are  equipped  with  inter¬ 
nal  sleeves  to  smooth  out  the  flow  of  high-tempera¬ 
ture  air  being  carried  by  the  piping  systems.  They 
are  not  standard  joints;  they  are  specially  engineered, 
specially  manufactured. 

A  few  years  ago,  when  ADSCO  was  pioneering  pack¬ 
less  joints  for  special  work,  a  job  like  this  took  con¬ 
siderable  engineering  and  manufacturing  time... 
because  it  was  a  new  field.  But  since  then,  ADSCO 
has  acquired  so  much  experience  from  so  many  spe¬ 
cial  orders  that  special  jobs  like  the  Fairchild  one  are 
truly  "second  nature”. 

Special  applications  of  packless  joints  are  developed 
carefully  but  not  laboriously.  Experience  enables 
ADSCO  engineers  to  get  the  work  out  easily  and 
with  confidence.  Consult  them  next  time  you  have  a 
Special  piping  problem. 


RKMKMBBIt  I 

Um  ADSCO  IxiMiMlM  ImtMMl  •!  DMidji 

•f  Him*  wSv—Hf 


t«  mS  HSAT  LO«l 
a.  IMS  MMSIIM  DtOf> 


S.  USS  SPACi  . 
A.  tjm  COST 


American  District  Steam  Division 

Yuba  Manufacturing  Company 

20  MiLBURN  ST.  Buffalo  12.  N.  Y. 
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QUIET 


mechanical 


equipment 


operation 


now  possible 


. . .  roof  to 
Q  basement... 
O  by  installing 


Heavy  fans,  pumps,  compressors  and  other  equip¬ 
ment  mounted  on  Korfund  vibration  and  noise 
control  mounts  run  smooth  and  quiet.  Machinery 
installations  can  be  made  anywhere  in  a  building 
without  fear  of  annoyances.  Whether  you’re  plan¬ 
ning  to  install  new  mechanical  equipment,  or  are 
troubled  by  your  present  system  it  will  pay  you 
to  call  Korfund. 


Korfund  offers  a  complete  line 
utilizing  springs -rubber -cork 

alone  or  in  combination . . . 


For  Example: 
Vibro-lsoiators 


For  Critical  Installations. 
Spring  assembly  floats 
vibrating  equipment, 
stops  vibration  and 
noise  transmission.  Sat¬ 
isfaction  guaranteed. 


Elasto-Rib 


For  non-critical  installa¬ 
tions.  Multi-purpose 
cushion  dampens  noise, 
economically  checks 
vibration. 


Bulletin  No.  48  describes  the  Korfund  line  and 
tabulates  isolation  requirements  for  different 
types  of  equipment  and  building  conditions. 
Yours  for  the  asking-write  today. 


KOREUND  COMPANY,  INC. 


48-01 E  Thirty  Second  Plata 
Long  Island  City  I,  N.  Y. 

In  Canada:  510  Canal  Bank,  Ville  St.  Pierre,  Montreal 


NEW  CATALOGS 

(Concluded  from  page  150) 


Use  the  prepaid  postcard 
on  last  page  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 


SWIMMING  POOL  DRAINS.  FITTING^ 

A  brochure  describing  deck  swimming 
pool  drains  and  auxiliary  fittings  is 
available  from  Norman  Boosey  Mfg. 
Co.,  Detroit,  Mich.  Catalog  No. 
B56C-VA  illustrates  and  describes 
pool  deck  drainage  grilles  and  level 
control  devices  as  well  as  vacuum 
hose  attachments,  gutter  drains,  and 
main  outlets. 


Circle  [fern  96  on  Inrjulry  Card 


CLAY  PIPE  AND  FITTINGS— Wedgc- 
Lock  Clay  Pipe,  a  brochure  for  engi¬ 
neers,  architects,  builders,  contractors, 
and  plumbers,  has  been  published  by 
Robinson  Clay  Product  Co.,  Akron, 
Ohio.  Completely  illustrated,  this 
2-color,  4-page  brochure  offers  com¬ 
plete  information  on  the  time-tested 
qualities  of  vitrified  clay  pipe  with 
the  new  factory-made  Wedge-Lock 
plastic  joint  that  snaps  together  in¬ 
stantly.  The  brochure  also  details  the 
mechanics  of  the  company’s  total-con¬ 
tact  joint,  illustrates  the  simple  in¬ 
stallation  procedure,  and  describes 
clay  pipe  and  fittings  available  in  di¬ 
ameters  from  4  to  15  inches. 


Circle  Item  97  on  Inquiry  Card 


THROTTLING-TYPE  GAS  THERMOSTAT 

— For  manufacturers  of  commercial 
and  industrial  equipment,  Robert- 
shaw-Fulton  Controls  Co.,  Greens- 
burg.  Pa.,  is  offering  a  new  bulletin. 
No.  RT-813,  describing  its  heavy  duty 
high  capacity  gas  thermostat.  Model 
DG.  Six  detailed  diagrams  and  draw¬ 
ings  are  contained  in  the  four-page 
bulletin. 


Circle  [fem  98  on  Inquiry  Card 


AIR  ELIMINATORS — An  informative 
wall  chart  showing  its  complete  line 
of  Auto-Vent  air  eliminators  and  bal¬ 
ancing  valve  adapter  units  for  hot 
water  heating  and  chilled  water  cool¬ 
ing  systems  is  available  from  Maid- 
O’-Mist,  Inc.,  Chicago,  Ill.  The  chart, 
illustrated  in  color,  shows  the  applica¬ 
tion  of  the  air  vents,  together  with  re¬ 
pair  parts  for  each  valve.  Details  of 
installation  are  shown. 


Circle  [tern  99  on  Inquiry  Card 


PIPE  INSULATION— Net  prices  for  pipe 
insulation  can  be  read  directly  from 
tables  in  the  28-page  Manual  of  Plus 
Values  published  by  Union  Asbestos 
&  Rubber  Co.,  1111  West  Perry  St., 
Bloomington,  Ill.  Beginning  with  a 
table  of  list  prices  for  the  186  basic 
sizes  and  thicknesses  of  insulation, 
this  handy  manual  then  presents  50 
tables  showing  the  net  prices  for  these 
same  items  using  from  1  to  50%  plus 
discount.  Users  and  distributors  of 
insulation  may  secure  copies  of  the 
manual  by  writing  on  their  business 
letterhead  to  the  company. 


Air 
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Burlington  Road, 
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The  boiler  that  best  meets  every 

^eqcUnemmt 


Installation  of  Weil-McLain  "HR”  Boilers  equipped  with  rotary 
oil  burners  in  St.  Mathews  High  School,  Philadelphia,  Pa. 

Why  the  WEIL-McLAIN  "HR”  BOILER 
MOST  EFFICIENTLY  BURNS  HEAVY  OILS 

The  "HR”  Boiler  was  designed  in  cooperation  with  leading 
manufacturers  of  horizontal  rotary  oil  burners.  The  features 
below  show  why  it  provides  the  most  favorable  burning  condi¬ 
tions  and  efficiently  absorbs  the  intense  heat  of  rotary  burner 
flames. 


Here’s  why  the  Weil-McLain  "HR”  Series  Cast 
Iron  Boiler  for  horizontal  rotary  oil  bvimers  is 
the  ideal  selection  for  schools ...  or  any  other  large 
installation! 

Low  operating  cost.  Designed  specifically  to  fuUy 
develop  the  heating  economy  obtainable  with 
low-cost  heavy  oils. 

Saves  in  construction  cost.  The  "HR”  can  be  in¬ 
stalled  in  a  smaller  boiler  room— no  space  ne^ed 
for  pulling  boiler  tubes — less  head  room  required. 

Permits  future  building  expansion.  Extra  capacity 
can  be  provided  by  adding  sections.  "HR”  sec¬ 
tions  pass  through  an  ordinary  door. 

Inexpensive  maintenance.  Easily  cleaned  for  top 
efficiency.  Repairs  in  general  are  minor  because 
cast  iron  boilers  are  immune  to  usual  causes  of 
breakdown. 

Longer  lived.  Cast  iron  is  more  resistant  to  cor¬ 
rosive  effects  of  flue  gas.  The  tough  outer  skin 
of  "HR”  Boiler  sections  is  left  on  to  protect 
against  rusting — no  face  grinding. 


Large  firebox  volume  de¬ 
velops  better  combustion  condi¬ 
tions  and  maximum  radiant  heat 
transmission. 

Curved  primary  heating  sur¬ 
face  extends  from  crown  sheet, 
greatly  increasing  area  directly 
above  the  fire. 

Balanced  gas  travel  through 
the  flueways  assures  equal  dis¬ 
tribution  of  heat  to  all  secondary 
heating  surfaces. 

Generous  waterways  per¬ 
mit  rapid,  efficient  water  circula¬ 
tion  through  boiler. 


Large  steam  space  assures 
rapid  generation  of  dry  steam. 

Rugged  cast  iron  construction 
for  durobility  and  trouble-free 
operation. 

Individual  short  draw  rods 
simplify  assembly  and  contribute 
to  longer  boiler  life. 

Special  steel  front  plate  and 
section  simplify  installation  of  ro¬ 
tary  burner. 

High  base  makes  more  com¬ 
bustion  space  available — elimi¬ 
nates  high  brick  foundation. 


UJEIL  nicLAIN 


UJElL-mdAIN 


“HR”  SERIES  BOILERS 

FOR  HORIZONTAL  ROTARY  OIL  BURNERS 


WEIL-McLAIN  COMPANY  •  Dept.  BB-87  •  Michigan  City,  Indiana 
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BOOK  REVIEWS 


Publications  abstracted  in  this  department 
should  be  ordered  direct  from  publisher 
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REFRIGERANTS 

A  new  edition  of  Properties  of  Commonly-Used  Re-  f 
frigerants  is  available  which  includes  data  on  the  thermo¬ 
dynamic  and  physical  properties  of  some  of  the  newer 
refrigerants.  The  first  edition  was  published  in  1946. 

The  following  refrigerants  are  covered  in  this  book: 
Refrigerant  12, 13,  22,  113, 114,  500  and  717  (ammonia). 

Included  are  extensive  tables  giving  properties  of  satu¬ 
rated  vapor  and  properties  of  superheated  vapor  for  the 
refrigerants.  There  are  also  pressure-enthalpy  diagram*. 

Properties  of  Commonly -Used  Refrigerants.  Paper 
covers,  spiral  binding,  8^  x  11  inches,  135  pages.  Pub¬ 
lished  by  Air-conditioning  and  Refrigeration  Institute, 
1346  Connecticut  Ave.,  N.W.,  Washington  6,  D.C.  Price, 

$2.  I 


Air  Distribution  in  Rooms  —  Engineering  Experiment 
Station  (University  of  Illinois)  Bulletin  No.  442  covers 
the  second  part  of  Distribution  of  Air  Within  a  Room 
for  Year-round  Air  Conditioning.  The  project  was  con¬ 
ducted  as  a  PAR  Plan  activity  of  the  American  Gas 
Association.  These  studies  were  concerned  entirely  with 
the  air  distribution  within  a  room.  In  a  practical  appli¬ 
cation,  the  room  air  distribution  must  usually  be  com¬ 
promised  with  such  considerations  as  duct  design,  fan 
sizes,  conditioner  limitations  and  other  related  problems. 
American  Gas  Association,  420  Lexington  Ave.,  New 
York  17,  N.  Y.  Price,  $1. 


Stainless  Steel  Pipe — A  new  American  Standard  for 
Stainless  Steel  Pipe  is  now  available.  It  is  B36  19-1957 
and  it  was  sponsored  by  the  American  Society  of  Testing 
Materials  and  The  American  Society  of  Mechanical  En¬ 
gineers.  For  a  copy  write  to  The  American  Society  of 
Mechanical  Engineers,  29  W.  39th  St.,  New  York  18, 
N.  Y.  Price,  $1. 


Gravity  Soap  Systems — A  set  of  six  drawings  is  avail¬ 
able  to  show  typical  basic  gravity  soap  systems.  They 
cover  both  exposed  and  concealed  piping  systems  and 
show  how  far  from  the  ceiling  a  soap  tank  should  be  lo¬ 
cated  and  where  to  install  valves.  Bobrick  Dispensers, 
Inc.,  Architectural  Design  Service,  Department  HN,  1214 
Nostrand  Ave.,  Brooklyn  25,  N.  Y. 

Air  Pollution  in  Connecticut — A  cooperative  survey 
was  made  by  the  U.  S.  Public  Health  Service  and  the 
Connecticut  State  Department  of  Health  and  their  find¬ 
ings  reported  in  Air  Pollution  in  Connecticut,  a  paper 
cover  booklet  of  111  pages.  It  is  an  appraisal  of  air 
pollution  problems  in  Connecticut  to  determine  the 
status  of  air  pollution  in  the  state  and  the  need  for  State 
activity  in  solving  air  pollution  problems.  For  a  free 
copy  write  to  Community  Air  Pollution  Program,  Robert 
A.  Taft  Sanitary  Engineering  Center,  4676  Columbia 
Parkway,  Cincinnati  26,  Ohio. 


Says:  Jack  Tullos.  President-Manager  of  the 
eye-filling  new  Shreveporter  Highway  Hotel . . . 

■  "Quite  a  saving  in  initial  and  operating  costs!" 

■  "Periodic  filter  change  our  only  maintenance." 
Drayer-Hanson  can  cite  similar  case  histories, 
world-wide:  big  jobs  or  small;  new  or  old  construction; 
residential,  commercial,  industrial . . . 

Request  SPOTAIRE  literature 


drmer-hansoH 

DIVISION  W  NATtONAC-U.S.  SAOIATON  CON^ 

3301  MEDFORD  STREET 
LOS  ANGELES  63.  CALIFORNIA 
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Crane  helps  another  valve  user  stop  high  replacement  costs 


How  they  solved  valve  failure  on  air  service 


This  case  history  from  Willamette  Iron 
&  Steel  Co.,  Portland,  Ore.,  shows  how 
you  can  cut  compressed  air  handling 
costs  in  your  own  plant. 

These  Crane  packless  diaphragm  valves 
are  handling  100  psi.  air  on  manifolds  to 
distribution  lines  used  aboard  ship  dur¬ 
ing  construction.  Before  installing  the 
Crane  54 -inch  No.  1610  valves,  the  yard 
was  troubled  by  constantly  rising  main¬ 
tenance  costs.  With  the  other  make 
valves,  diaphragms  were  rupturing  after 
a  short  time,  requiring  continual  replace¬ 


ment.  Loss  of  air  and  air  power  for 
equipment  was  costly. 

Crane  packless  diaphragm  valves  were 
installed  because  their  neoprene  dia¬ 
phragm  functions  only  as  a  bonnet  seal, 
and  is  not  subjected  to  crushing  and  wear 
when  used  as  a  seating  member.  The 
maintenance  problem  was  effectively 
solved,  as  it  is  for  so  many  users  through¬ 
out  industry,  by  installing  the  right  Crane 
valve.  Contact  your  Crane  Representa¬ 
tive  today — ask  him  for  complete  infor¬ 
mation  on  any  application. 


ASK  FOR  Crane  Folder 
AD>1942  on  packless  dia¬ 
phragm  valves.  Contact  your 
Crane  Representative  for  a 
copy,  or  write  to  Crane  Co., 
at  address  below. 


CRANE  VALVES  &  FITTINGS 

PIPE  •  PLUMBING  •  KITCHENS  •  HEATING  •  AIR  CONDITIONING 

SiTice  1855  -  Crane  Co.,  General  Offices:  Chicago  5,  III.  Branches  and  Wholesalers  Serving  All  Areas 


LATIM 
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Furnace  Dis'  p, , 

Philadelp'^l 
ISSIAU^'-  ConsoUd 


Modern  facade^  of  Crown 
Cork  &  Seal  Company's  new 
plant  ir  Philadelphia. 


JACKSON  &  CHURCH 

Division  of 

YORK-SHIPLEY,  INC. 

P.O.  BOX  349,  YORK,  PENNSYLVANIA 


News  of  the  Month  (Continued  from  page  136) 


•  STANDARD  DIMENSIONS— Other  purposes  of  this  re¬ 
vised  standard  are  “to  establish  on  a  national  basis 
standard  dimensions  and  certain  significant  quality  re¬ 
quirements  for  black,  flexible  polyethylene  plastic  pipe 
for  the  information  of  producers,  distributors  and  users, 
and  to  promote  understanding  between  buyers  and  sell-  1 
ers.”  Contained  in  this  new  commercial  standard  are 
new  dimensional  tolerances  for  flexible  polyethylene  ^ 
plastic  pipe,  ranging  from  Y2  to  6  inches  in  size.  5 

( 

HUMAN  GUINEA  PIGS 

carrying  books  in  lieu  of  theater  programs,  help  in-  i 

vestigators  distinguish  between  sexes  in  sound  research.  [ 

Tests  of  sound  absorption  of  sucb  materials  as  carpets, 
wall  panelling,  theater  cbairs,  and  people  are  underway 
in  tbe  Division  of  Building  Research,  Canadian  National 
Research  Council. 

With  two  new  auditoria  being  designed  for  the  Prov¬ 
ince  of  Alberta,  human  guinea  pigs  are  used  to  determine 
variation  in  sound  absorption  between  men  and  women, 
conventionally  dressed  and  carrying  books  or  magazines 
in  lieu  of  theater  programs,  and  unoccupied  chairs. 

DBR  is  also  experimenting,  according  to  the  American 
BRI,  with  upholstery  with  sound  absorbing  patches 
which  would  be  covered  by  the  occupant  when  seated.  | 
Test  results  will  be  used  in  tbe  acoustical  design  of  the 
building.  t 


OVER  25,000  ROOMS 

are  now  air  conditioned  in  New  York  City  hotels, 
about  double  the  number  in  July  of  last  year. 

New  York  City  hotels  spent  $30,000,000  during  1956 
in  a  major  modernization  and  improvement  program. 
The  major  portion  of  the  budget  went  into  air  condition¬ 
ing,  bringing  tbe  total  of  air-conditioned  hotel  rooms  to 
more  than  25,000,  according  to  Hotel  Association  of 
New  York  City,  Inc. 

Another  $20,000,000  spent  this  year  will  result  in 
completely  air  conditioned  hotels  Algonquin,  Barbizon- 
Plaza.  Drake,  Park  Lane,  Park  Sheraton,  Salisbury, 
Sheraton-Astor,  Sherry  Netherland,  Statler,  St.  Regis. 
Taft,  Tuscany,  and  Westbury. 

Among  those  hotels  who  have  air  conditioned  a  large 
part  of  their  rooms  are  the  Abbey,  Biltmore,  Barclay, 
Carlyle,  Commodore.  Pierre,  Roosevelt,  Ritz  Tower, 
Waldorf-Astoria,  and  St.  Moritz. 

The  hotel  association  has  165  members  with  a  com¬ 
bined.  assessed  valuation  for  real-estate  tax  purposes  of 
more  than  $376,000,000.  They  pay  taxes  of  more  than 
$15,000,000  a  year,  making  the  hotel  industry  one  of 
New  York  City’s  most  important. 

•  NO  ROOM  REVENUE  LOSS— Hotel  Waldorf-Astoria  com¬ 
pleted  the  air  conditioning  of  450  guest  rooms  without 
sustaining  the  loss  of  any  room  revenue  during  the  re¬ 
modeling  period.  Room  by  room  installation  of  Ameri- 

( Concluded  on  page  158) 
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Nome 


Company. 


Street 


LO-BOY 

CENTRIFUGAL 
ROOF  EXHAUSTERS 

Enhance  The  Beauty 
Of  Building  Skylines 


Lowest  Silhouette  Design 
FORWARD  OR  BACKWARD  CURVE 
WHEEL  WITHIN  ....  OR  OUT  OF 
SCROLL  HOUSING 

Motor  mounting  on  side  of  struc¬ 
ture  support  .  .  .  out  of  line  of  air 
stream  reduces  height  of  Lo-Boy 
models  nearly  50%  of  older  de¬ 
signs. 

LOW  WIND  RESISTANCE 
SIZES  1C",-72"  600-47,000 
CERTIFIED  C.F.M.  RATINGS 

•  QUALITY  •  BEAUTY 

•  PROVEN  PERFORMANCE 

See  Sweet's  File  20c/Amm  or 
Write  for  bulletin  AC  100-57 
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109  North  Second  St. 
Minneapolis  1,  Minnesota 
MEMBER  OF  THE  AIR  MOVING  & 
CONDITIONING  ASSN. 


//eiiv  BullBfin  gim  Complete  Speeifieetions 


Complete  specification  information  —  including 
dimensions,  control  details,  temperature  rise,  air 
delivery  and  fuel  consumption  —  is  included  in  a 
new  bulletin,  F-57A-RO.  If  you  don’t  have  a  copy 
of  this  bulletin  in  your  files,  just  fill  out  and  mail 
the  coupon  below.  Do  it  today. 


#^|REZNOR 

WORLD'S  LAROEST-SCLLINO  DIRECT-PIRCO 

HEATERS 


Reznor  Manufacturing  Campany,  64  Union  St.,  Mercer,  Pa. 


Please  send  me  a  copy  of  your  bulletin  F-57A-RO  which 
gives  complete  specification  data  and  construction 
details  on  Reznor-Olson  direct  fired  heaters. 


These  units  are  designed  for 
heating  factories,  warehouses, 
garages,  airplane  hangars, 
gymnasiums  and  other  large 
open  areas.  They  pick  cold 
air  up  off  the  floor,  distribute 
heated  air  overhead  at  high 
velocity — either  direct  or  thru 
ducts.  In  addition  to  space  heating  installations,  Reznor-Olson  heaters 
are  well-suited  for  use  in  make-up  air  systems  and  in  drying  and  other 
process  applications. 

Reznor-Olson  heaters  are  available  in  ten  sizes  —  400,000  to 
2,000,000  Btu  —  with  gas,  oil  or  dual-fuel  burners.  They  may  be  floor 
mounted  for  top  discharge  or  suspended  for  down-blast  or  horizontal 
discharge. 


AMMERMAN  GO.,  INC. 


1 


AIR  DIFFUSERS 
with 

DIFFUSING  VANES 


Each  AGITAIR  square 
and  rectangular  air 
diffuser  is  custom 
designed  to  meet  your 
requirements  of  air  flow 
and  interior  treatment. 

These  AGITAIR 
diffusers  have  built-in 
diffusing  vanes, 
scientifically  arranged 
in  unlimited  louver 
patterns  to  provide 
certified  100%  draftless 
air  distribution  from 
any  ceiling  or 
wall  location. 

AGITAIR  Catalog  R-107 
shows  you  how  to 
select  the  proper  size 
and  pattern  for  your 
job  conditions. 

Write  for  your  copy 
today. 


AIR  DEVICES  INC. 

185  MADISON  AVE.,  N.  Y.  U,  N.  Y. 
air  diffusers  •  filters  •  exhcNislers 


News  of  the  Month  (Concluded  from  page  156) 


can-Standard  Remotaire  units  are  supported  within  the 
wall,  and  require  no  costly  floor  alterations.  Toe  space  on 
the  room  side  eliminates  the  necessity  of  cutting  wall-to- 
wall  carpeting,  leaves  baseboard  wiring  undisturbed. 
Units  are  self-contained  and  air  cooled.  The  guest  can 
switch  the  unit  from  heating  to  cooling,  as  he  chooses,  I 
during  the  intermediate  seasons.  Heating  coils  are  at¬ 
tached  to  existing  central  supply.  An  aluminum  weather 
grille  is  caulked  flush  with  the  outside  wall. 

WING  ASSETS  SOLD 

fo  Aero  Supply.  Will  continue  as  an  independent  [ 
division,  with  no  plans  to  change  operations,  t 

L.  J.  Wing  Mfg.  Co.,  Linden,  N.  J.,  since  1879  a  pro¬ 
ducer  of  industrial  heating,  combustion,  and  ventilating, 
has  sold  its  assets  to  become  The  L.  J.  Wing  Mfg.  Co. 
Division  of  Aero  Supply  Mfg.  Co.,  Inc.,  Corry,  Pa. 

Wing  will  continue  to  operate  as  an  independent  divi¬ 
sion,  manufacturing  its  present  line  at  the  Linden  loca¬ 
tion.  H.  S.  Wheller,  past  president,  becomes  chairman 
of  the  new  division,  and  James  L.  Spencer,  a  director  of 
Aero  Supply,  will  take  over  as  president.  There  is  no 
merger,  nor  are  there  plans  to  disturb  Wing’s  present 
operations. 

INDOOR  CLIMATE  DESIGN 

is  subject  of  two-day  conference  sponsored 
by  UCLA  Engineering  Department  and  industry. 

Plans  for  an  Institute  on  Designing  the  Indoor  Climate, 
to  be  held  September  12  and  13  at  the  University  of 
California  in  Los  Angeles,  are  completed  by  University 
of  California  Extension  and  UCLA  Department  of  Engi¬ 
neering  in  cooperation  with  the  Institute  of  Heating  and 
Air  Conditioning  Industries.  “Comfort  Control”  will  be 
the  theme  of  the  sessions. 

Principal  speakers  and  their  subjects  include:  Dean 
L.  M.  K.  Boelter,  College  of  Engineering,  Man’s  Effort  to 
Control  His  Environment;  L.  P.  Herington,  Yale  Uni¬ 
versity,  Human  Requirements  for  the  Ideal  Indoor  Cli¬ 
mate;  Prof.  Fred  A.  Bryan,  UCLA  School  of  Medicine, 
Medical  Significance  of  Air  Contamination,  and  John  E. 
Haines,  past  president,  ASHAE,  Economics  of  Year- 
Round  Air  Conditioning.  Fee  is  twenty  dollars,  which 
includes  two  luncheon  sessions.  Information  is  available 
from  University  of  California  Extension,  Engineering, 
Los  Angeles  24. 


COMING  EVENTS 

Where  listed,  names  or  titles  of  individuals  are 
those  from  whom  further  information  Is  available 

APPLIED  HEAT  TRANSFER  CONFERENCE— First  National  Con 
ference  on  Applied  Heat  Transfer,  sponsored  by  the  heat  transfer 
division  and  central  Pennsylvania  section  of  the  American  Society 
of  Mechanical  Engineers,  in  cooperation  with  the  College  of  Engi¬ 
neering  and  Architecture  of  the  University,  to  be  held  at  Pennsyl¬ 
vania  State  University,  University  Parle,  Pa.  Secretary  of  the  ASME, 
29  W.  39th  St.,  New  York  18,  N.  Y . AUGUST  11-15,  1957. 

(Concluded  on  page  160) 
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Air 
Cooling 
COILS 


2  to  1  5  Ton 
CAPACITY 


NEW  Complete  Line 

REMPE 

COMPUTE  WITH  MULTI- 
OUTLET  EXPANSION  VALVES 
MADE-ON— 

READY  TO  INSTALL 


4  Row  Coils  — 

for  residenfiol  jobs.  j 

6  Row  Coils  — 

for  commercial  {obs. 

Precision  built  to  insure  top 
performance  and  to  give 
trouble-free  service. 

Write  for  bulletins  and  prices. 

Complete  facilities  for  fab¬ 
rication  of  pipe  coils  —  all 
types  —  ail  materials.  En¬ 
gineering  service.  Send  de¬ 
tails  for  prie*. 


PctnoMtetei 


SERIES  1400 


LIQUID  DEPTH 
GAUGES 


ACCURATE  and 
EASY  TO  INSTALL 

Available  in  4  Models,  Petrometer  Series 
1400  Tank  Gauges  operate  on  the  sound 
principle  of  hydrostatic  pressure.  No 
moving  parts,  no  expensive  electrical 
or  electronic  equipment.  Large  vertical 
scale  gives  accurate,  easy-to-see  read¬ 
ing.  And  construction  features  make 
installation  easy. 


Bulletin  6004 


fREMKCaj 


I  IIEIVII 

l*E  COMI'ANY 

All  Petrometer  Gauges  are  guaranteed  for  one  year  ] 

358  N.  Sa 

eramanto  Blvd.,  Chicago  12,  III. 

J 

DW€R^ 


AIR  FILTER 

GAGE 


4" 

A  constant 
visual 
check  of 
filter 

efficiency 
on  ANY 
system 
★ 


Determines  exact  filter  efficiency  the  '  ” 

only  practical  and  economical  way —  system 
via  pressure  drop.  Dwyer’s  low  fost  cost  ^ 

is  repaid  over  and  over  thru  savings  in 
replacement  and  service  time,  plus  ^ 
maintained  optimum  filter  efficiency. 

Break-proof  plastic  construction,  life- 
long  accuracy,  simple  installation,  no  y  r  vV- 
moving  parts  to  ever  wear  out  or  get  J 

out  of  adjustment.  Six  different  scales.  (Exclusive  3-way 
A  complete  unit  with  all  necessary  Dwyer  Vent  Valve, 
tubing,  fittings,  etc.  optional) 

^00-^  Write  for  informative  catalog  page 


iNSTKUMENTS  i»4  Um 

F.  W.  DWYER  MFC.  CO.  •  p.o.  Box373-N  •  Michigan  City,  Ind. 


Measure  \ 
Specific  I 

Gravity  f 

Accurately! 


and  from  a  remote  point 


The  Petrometer  remote  reading  Specific 
Gravity  Indicator  is  accurate  to  .001  Sp.  G. 
unit,  with  interpolation  to  .0005  unit! 

It’s  easy  to  install ...  and  operates  on 
the  simple,  sound  principle  of  a 
differential  bubbler. 

An  ideal  instrument  for  plant  or 
laboratory  for  measuring  specific  gravity 
of  any  liquid . . .  paints,  fuel,  resins, 
pharmaceuticals,  chemical  solutions. 

All  functional  parts  are  conveniently 
mounted  on  rear  of  panel,  accessible  by 
swinging  open  the  cabinet  door. 


Send  for 
Bulletin 
7004 


CORPORATION 

43-22  TENTH  STREET,  LONG  ISLAND  CITY  1,  N.  Y. 
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DRY  AIR... 

PRfCISilY  as  you  want  it ; 


NIAGARA  CONTROLLED  HUMIDITY 


AIR  CONDITIONING 

This  method  removes  moisture  from  air  by  contact 
with  a  liquid  in  a  small  spray  chamber.  The  liquid 
spray  contact  temperature  and  the  absorbent  concen¬ 
tration,  factors  that  are  easily  and  positively  controlled, 
determine  exactly  the  amount  of  moisture  remaining 
in  the  leaving  air.  Heating  or  cooling  is  done  as  a 
separate  function. 

The  Niagara’s  Controlled  Humidity  Method  using 
HYGROL  moisture-absorbent  liquid  is 

and  most  effective  because  ...  it  removes  moisture  as  a 
separate  function  from  cooling  or  heating  and  so  gives  a 
precise  result  constantly  and  always. 

Most  reliable  because  . . .  the  absorbent  is  continuously  recon¬ 
centrated  automatically.  No  moisture-sensitive  instruments  are 
required  to  control  your  conditions. 


SAE  WEST  COAST  MEETING— 1957  National  West  Coast  meet 
ing  of  the  Society  of  Automotive  Engineers,  Inc.,  at  the  Olympic  j 
Hotel,  Seattle,  Wash.  Secretary,  Western  Bran  ch  Office,  SAE,  714 
W.  Olympic  Blvd.,  Los  Angeles  15,  Calif..  .  .AUGUST  12-H, 

CRYOGENIC  ENGINEERING  CONFERENCE— 1957  Cryogenic 
Engineering  Conference  at  the  National  Bureau  of  Standards, 
Boulder,  Colo.  K.  D.  Timmerhaus,  secretary,  Cryogenic  Engineering 
Conference  Committee,  Department  of  Chemical  Engineering  Uni¬ 
versity  of  Colorado,  Boulder,  Colo . AUGUST  19-21,1957, 

AUTOMATION  CONFERENCE  AND  EXHIBIT— 12th  Annual  In- 
strument  Automation  Conference  and  Exhibit,  sponsored  by  the 
Instrument  Society  of  America,  Pittsburgh,  Pa.,  to  be  held  at  Clev^ 
land  Auditorium,  Cleveland,  Ohio.  Secretary  of  the  Society,  313 
Sixth  Ave.,  Pittsburgh  22,  Pa . SEPTEMBER  9-13, 1957, 

aga  conference— a  nnual  Accident  Prevention  Conference  oi 
the  American  Gas  Association,  at  the,  Sheraton-Jefferson  Hotel,  St. 
Louis,  Mo.  Secretary  of  the  Association,  420  Lexington  Ave.  Ne» 
York,  N.  Y . SEPTEMBER  16-18,  1957, 

AGA  MEETING — Annual  convention,  American  Gas  Association, 

Kiel  Auditorium,  St.  Louis,  Mo.  AGA,  420  Lexington  Ave.,  New 
York.  N.  Y . OCTOBER  7-9,  1957. 

NATIONAL  SAFETY  COUNCIL  EXPOSITION — 45th  National 
Safety  Congress  &  Exposition,  to  be  held  in  Chicago,  III.  Headquar¬ 
ters  not  yet  announced.  Secretary  of  the  National  Safety  Council, 

425  N.  Michigan  Ave.,  Chicago,  III . OCTOBER  21-25,  1957. 

AIR  POLLUTION  CONFERENCE— Air  Pollution  Conference,  to  be 
held  in  Chicago,  III.  Headquarters  not  yet  announced.  Co-sponsored 
by  Armour  Research  Foundation  and  the  Midwestern  Air  Pollution 
Prevention  Association.  Conference  secretary  of  Armour  Research, 

10  W.  35th  St..  Chicago  16.  Ill . NOVEMBER  13-14,  1957.  ^ 

ASRE  MEETING— Semi-a  nnual  meeting  of  the  American  Society  of  |. 
Refrigerating  Engineers,  at  the  Hotel  Shoreland,  Chicago,  III.  Secre-  r 
tary  of  the  Society,  234  Fifth  Ave.,  New  York  I.  N.  Y . 

. NOVEMBER  14-16,  1957.  [ 

WHOLESALERS — Annual  meeting.  Air  Conditioning  and  Refrigera. 
tion  Wholesalers,  Sheraton  Hotel,  Chicago.  III.  Secretary,  2607  N. 
High  St.,  Columbus,  Ohio . NOVEMBER  16-18,  1957. 

AIR-CONDITIONING  AND  REFRIGERATION  EXPOSITION  - 

1 0th  exposition  of  the  Air-Conditioning  and  Refrigeration  industry,  ' 
sponsored  by  the  Air-Conditioning  and  Refrigeration  Institute,  at  ^ 
Chicago's  International  Amphitheatre,  Chicago,  III.  Secretary  of  the 
Institute,  1346  Connecticut  Ave.,  N.  W..  Washington  6,  D.  C.  ■" 

. NOVEMBER  18-21,  1957.  : 


Most  flexible  because ...  you  can  obtain  any  condition  at  will 
and  hold  it  as  long  as  you  wish  in  either  continuous  produc¬ 
tion,  testing  or  storage. 


Easiest  to  take  care  of  because  . . .  the  apparatus  is  simple, 

parts  are  accessible, 
controls  are  trust¬ 
worthy. 

The  cleanest  be¬ 
cause  . . .  no  solids, 
salts  or  solutions  of 
solids  are  used  and 
there  are  no  corro¬ 
sive  or  reactive  sub¬ 
stances. 


CHEMICAL  SHOW 

26th  EXPOSITION  OF  CHEMICAL  INDUSTRIES 

Coliseum.  New  York  City,  December  2  —  6.  1957 
See  NIAGARA 

AIR  CONDITIONERS  •  Aero  HEAT  EXCHANGERS 
Aero  AFTER  COOLERS  •  Aero  REFRIGERANT 
CONDENSERS  •  Aero  STEAM  CONDENSERS 
Aero  VAPOR  CONDENSERS  •  HUMIDIFIERS 
HEATERS  •  COOLERS  •  DRYERS 
BOOTH  No  655 


tTr/Ze  for  full  information;  ask  for  Bulletins 
112  and  121.  Address  Dept.  HV-8. 


i  NIAGARA  BLOWER  COMPANY^ 

40S  i«3dii«foii  Avg.,  Now  Yo*k  17,  N.  Y. 

I  ^Wstrkt  Bigineors  in  Peindpat  Cities  of  U.S.  and  Canada  j 


WARM  AIR  HEATING— Annual  convention.  National  Warm  Air  T 
Heating  and  Air  Conditioning  Association,  Hotel  Morrison,  Chicago,  t 
III.  George  Boedener,  Secretary  NWAHACA,  640  Engineers  Bldg.,  t 
Cleveland,  Ohio  .  . NOVEMBER  18-22,  1957. 

ASME  MEETING— Annual  meeting  of  the  American  Society  of 
Mechanical  Engineers,  at  the  Hotel  Statler,  New  York,  N.  Y.  Secre¬ 
tary  of  the  Society,  29  W.  39th  St.,  New  York,  N.  Y. 

. DECEMBER  1-6,  1957. 

ASHAE  WINTER  MEETING  —  64th  annual  meeting,  American 
Society  of  Heating  and  Air-Conditioning  Engineers,  Pittsburgh,  Pa. 

A.  V.  Hutchinson,  secretary  ASHAE,  62  Worth  St..  New  York,  N.  Y. 

. JANUARY  27-29,  1958. 

NUCLEAR  CONGRESS— 1958  Nuclear  Engineering  and  Science 
Conference  in  Chicago,  111.  Engineers  Joint  Council,  29  W.  39th  St., 
New  York  18,  N.  Y . MARCH  17-21,  1958. 

JOINT  ASHAE-ASRE  MEETING — Joint  summer  meeting,  American 
Society  Heating  and  Air-Conditioning  Engineers  and  American 
Society  Refrigerating  Engineers,  Hotel  Leamington,  Minneapolis, 
Minn . JUNE  23-25,  1958. 

EXPOSITION  AND  ASHAE  CONVENTION— 65th  annual  meeting, 
American  Society  Heating  and  Air-Conditioning  Engineers  (Jet. 
26-29,  1959)  and  14th  International  Heatina  and  Air  Conditioning 
Exposition,  Philadelphia,  Pa . JANUARY  26-30, 1959. 
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CORRO^'^^ 

gases 


chemical 

fumes 


SMOKE 


LIGHTWEIGHT 

PARTICLES 


CELLOPHANE 

CUTTINGS 


QuUkdratt 


iPJWWfX 


Bulletin  1000 

tells  the  many  profitable  uses  of  the  Pollux 
BTU  Meter  for  measuring  heat  input  or  removal 
from  flowing  liquids.  It  also  explains  the  advantages 
of  this  quality-designed,  accurate  meter  .  .  . 
gives  data  on  construction,  operation  and  selection. 
Write  to  Department  A  for  your  copy  of 
Bulletin  1000. 

U.  S.  Distributors: 

AIR  CONDITIONING  EQUIPMENT  CORPORATION 
219  East  44th  Street,  New  York  17,  N.  Y. 


WORLD'S 

MOST  EFFICIENT  POWER  EXHAUSTER 

...  for  industry ...  for  institutions ...  for  residences 


TO  LOWER 
THE  COST 

OF 

CONDITIONING 
AIR 

•  With  spray  nozzles  from  Spraying  Systems 
you  gain  the  advantages  of  DESIGN 
for  exact  control  of  spray  characteristics  .  .  .  and  a 
complete  range  of  sizes  for  selecting  the 
exact  CAPACITY  needed. 


FOR  WASHING — wide  angle  Whirljet 
spray  nozzles.  Large  orifice,  non¬ 
clogging  with  tapered  inlet,  no 
internal  vanes. 


FOR  HUMIDIFYING — precision  made 

Pneumatic  Atomizing  nozzles. 
Highly  atomized  spray  vaporizes 
instantly  and  completely. 


FOR  COOLING — complete  choice  of  nozzles  for 
spray  ponds,  cooling  towers  and  roof 
cooling.  Proper  distribution  and  atomization 
for  efficient  cooling  and  minimum  driftage. 


FREE  INFORMATION— u;rite /or 
Bulletins  81  and  82. 


SPRAYING  SYSTEMS  CO. 

izi  Randolph  Street 
Bellwood,  Illinois 


★  NO  MOTORS,  FANS  OR  BEARINGS  IN  EXHAUST  LINE 
★  NEEDS  NO  STACKS  ★  ACID  RESISTING  VITREOUS  ENAMEL  FINISH 

FOR  INDUSTRY,  Quickdraft  excels  in  venting 
paint  booths  .  .  .  abrasives  .  .  .  corrosive  gases  .  .  . 
noxious  fumes  .  .  .  high  temperatures  and  moisture. 
Its  blower  operates  in  clean  or  outside  air.  It  elimi¬ 
nates  down-time  for  cleaning  and  replacing  fan 
blades.  It  improves  industrial  venting  and  reduces 
maintenance  costs! 

FOR  INSTITUTIONAL  AND  COMMERCIAL 
BUILDINGS,  Quickdraft  efficiently  vents  heating 
plants,  water  heaters  and  incinerators  at  roof  level. 
It  saves  the  cost  of  building  unsightly  tall  stacks. 
FOR  RESIDENCES,  Quickdraft  makes  low,  cold 
and  erratic  chimneys  function.  On  and  off  with  the 
fire,  Quickdraft  maintains  constant  draft  required 
for  efficient  and  economical  combustion  of  all  fuels. 
It  eliminates  pulsating  or  chattering,  puffing,  smok¬ 
ing  and  sooting. 

SEND  FOR  QUICKDRAFT  ENGINEERING 
DATA  ON  YOUR  VENTING  OR  HEATING 
APPLICATIONS  .  .  .  TODAY. 

Quickdraft 

COMPANY 

P.  O.  Box  87-0  •  Canton  1,  OMo 


NOW,  all  sizes 
can  be  fur¬ 
nished  with 
static  pressures 
up  to  IO-|nches 
.  .  .  and  in 
Type-1  Rigid 
Polyvinyl 
Chloride  for 
withstanding 
highly  corro¬ 
sive  acids. 


Quickdraft  Company  N-a.-go 

P.O.  Box  87-0,  Dueber  Hampden  Bldg.,  Canton  ],  Ohio 

Please  send  Uuickdraft  engineering  data  for 
n  Industrial  Exhausting 
□  Commercial  Heating  Plant 
[J  Residential  Heating  Plant 


Firm 

Individuol 

Till* 

City 
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LIQUID  EYE* 


designed  to  save  you 
even  more  time  and  money 


6  sizes  novw  available 

■’-b",  V2",  S's",  ^8  ,  1'  e 
and  138"  O.D.S. 


EXHAUST  HOODS 


The  only  book  published  that  gives  com¬ 
prehensive  information  on  the  flow  of  air 
around  and  into  the  openings,  hoods  or 
slots  in  exhaust  ventilating  systems.  Covers 
all  phases  of  hood,  booth  and  slot  design. 
Shows  how  to  determine  the  required  air 
volume  and  velocity  for  hoods  and  other 
types  of  openings  for  the  control  of  all 
kinds  of  dusts,  fumes  and  gases.  Sample 
problems,  with  the  solutions  worked  otil 
in  detail,  are  given  in  a  chapter  devoted 
entirely  to  this  matter. 


Exh3u5‘ 


141  Pace*,  127  Illiutralion*,  SO  Table*,  $3.50 

THE  INDUSTRIAL  PRESS 

93  Worth  Street  New  York  13.  N.  Y. 


The  new  "250"  has  all  the  proved  Liquid  Eye  advan¬ 
tages  plus  these  newly  engineered  features: 

•  smaller— more  compact,  simplified  design. 

•  preformed  copper  extension  eliminates  need 
for  separate  gaskets— foo/proof  installation. 

•  complete,  self-contained,  economy  unit. 

Ask  your  wholesaler  now, 

Write  today  for  catalog  covering  the  complete  Allin  line. 


ALLIN  MANUFACTURING  CO 

410  N.  Hermitage  Ave.  •  Chicago  22,  Illinois 
Over  t  ,000,000  Liquid  Eyes  Sold  to  Date 
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WITH  EXPANDED  METAL  COVER 


WITH  FLAT  TOP  COVER 


WITH  SLOPING  TOP  COVER 


Complete  Lines  of  Quality  Radiation 

Commercial  and  Baseboard 


APPROVED  RATINGS  —  as  established  by  Institute  of  Boiler  and  Radiator 
Manufacturers  for  finned-tube  and  baseboard  radiation. 

FULL  GUARANTEE  —  top-quality  Sarcofin  products,  backed  up  by  a  1-year 
guarantee  against  defects  in  materials  and  workmanship.  Heating  ele¬ 
ments  guaranteed  for  maximum  working  pressures. 

COOPERATION  —  careful  selection  of  radiation  by  experienced  Sarco  and 
Sarcotherm  heating  engineers. 

FOR  UNDIVIDED  RESPONSIBILITY  -  specify  and  order  from  one  “Complete 
Line”  source  .  .  .  Sarco-Sarcotherm  .  .  .  finned-tube  radiation,  heating 

specialties,  pumps,  temperature  regulators, 
,  - _  „  and  weather-compensated  control  systems. 


Write  for  Bulletins 

No.  1650  —  Finned-tube  Commercial  Radiation 
No.  1640  —  Finned-tube  Baseboard  Radiation 

Sarco  Co.,  Inc.  *  Sarcotherm  Controls,  Inc. 

Empire  State  Bldg.,  New  York  1,  N.  Y. 


Htrt  is  a  book  that  will  qiv*  you  a  comprukensivu  picturt  of 
th«  ehorocturisties  and  usns  of  uvury  typo  and  grodo  of  fuol 
oil.  The  author  explains  the  meaning  of  each  oily  property, 
and  shows  how  this  Information  is  applied  to  the  selection, 
handling  and  burning  of  fuel  oil.  Impurities  and  hew  they  effect 
combustion  are  described  fully,  and  a  special  chapter  describes 
fuol  oil  additives  and  how  they  are  used.  Another  chapter  lists 
troubles  which  may  be  encountered  in  using  fuel  oils,  and  ^ows  the 
correct  remedy  to  apply  in  each  case.  Technical  language  is 
avoided  wherever  possible  and  all  terms  are  fully  explained. 

■  to  Pages  $3.50  34  Tables 

In  Canada  or  overseas,  $4.20 

THE  INDUSTRIAL  PRESS 


Forced  air  temperatui 
accurately  mainta 


CHROMALOX  f/ecfric  Air  Duct  Heoters 


For  heating  air  or  gases  un¬ 
der  forced  circulation, 
Chromalox  Electric  Air 
Duct  Heaters  are  the  effi¬ 
cient,  economical  answer. 

For  drying,  curing,  bak¬ 
ing.  For  heat-treating  and 
annealing  ovens.  Space 
heating  or  adapting  air- 
conditioning  systems  for 
central  heating. 


Heaters  can  be  installed 
quickly  and  easily  in  round 
or  rectangular  ducts  and 
accurately  controlled  either 
manually  or  by  automatic 
thermostat. 

115,  208,  230  and  460 
volts.  91  standard  stock 
types,  sizes  and  ratings 
are  ready  for  immediate 
delivery. 


93  Worth  Street 


New  York  13,  N.  Y. 


FREE  BULLETIN  — Call  your  Chromalox 
Representative  or  write  for  Bulletin  F-1 559 

Cdwin  L  Wiegand  Company 

7589  Thomas  Boulevard,  Pittsburgh  8,  Pa. 
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Classified  Advertising 


Sold  at  $12  per  single  column  inch. 
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J  LOW  RETURN 
LOW  SPEED 
LOW  WATER  LINE 


;!eel  mItesThem  ' 

□nd  all  that  strength 

with  the  Harris  Atomic  Hydrog 

formly  strong  and  doctii 

oxidation.  _ 

Where  corrosion  is  mo 
recommends  its  Type  316  Stair 

Tok?odvontoge  of  Harris' ho 
of  float  experience  and  consu 
float  problem. 

WHUR  HARRIS  &  CO 

,  Aberdeen  Street,  Chicago  7, 


As  Simple  as 

A  COMPLETE  UNIT 


r  elect  1^ 

well 


CAST  IRON  RECEIVER -for  long  life! 

A  —  One  return  line  connection 
B  —  One  discharge  line  connection 
C  —  One  electrical  connection 

_  The  TVC  Condensate  Pump  is  a  low  speed  floor  only  6%".  ”  ” 

(1750  R.P.M.)  pump  for  long  life  and  trouble  Duplex  Unit-Cop.  to  10,000  sq 
free  service.  E.D.R.  25'/2"  Dio.  receiver;  hgt.  o 

The  unit  is  completely  factory  assembled  for  a  o^ove  floor  only  JXi". 

simple  A-B-C  installation.  Duplex  Unit— Cap.  to  15,000  sq 

.  The  low  return  connection  and  compactness  of  E-D-R-  251/2"  Dia.  receiver;  hgt.  o 
the  unit  provides  for  simple  installation  in  all  IOI/2". 

locations  —  particularly  where  space  is  limited.  Send  for  Bulletin  TVC-300 

CAPACITIES  FROM  750  TO  15,000  SQ.  FT.  E.D.R.  -  PRESSURES  TO  40  P.S.I. 


DIMENSIONS 

Single  Unit-Cop.  to  6000  sq.  ft.  E.D.R. 
21"  Dio.  receiver;  hgt.  of  return  above 
floor  only  6%". 

Duplex  Unit-Cap.  to  10,000  sq.  ft. 
E.D.R.  251/2"  Dia.  receiver;  hgt.  of  re¬ 
turn  above  floor  only 

Duplex  Unit— Cap.  to  15,000  sq.  ft. 
E.D.R.  251/2"  Dia.  receiver;  hgt.  of  re¬ 
turn  above  floor  only  lOVi". 

Send  for  Bulletin  TVC-300 


PUMP  COMPANY 


Available  from 

Jobber's  Stocks! 

1516  N.  Fremont  St.,  Chicago  22 


Jetty  SALUTES  THESE 
forward  LOOKING 
representatives 


W.  S.  Moellering 

3747  Central  Avenue  ENGINEERING  CO.,  INC. 
Indianapolis  5,  Indiana  121  Douglas 

Wichita,  Kansas 

Write  today  lor  the  name  of  the  Koch  Representative  nearest  you. 


FOR  THE  MOST  UP  TO  DATE  MATERIAL  ON 

RADIANT  HEATIN6 

H  All  you  need  to  know  about  the  de'^iRn  and 

installation  of  all  typen  of  radiant  heating 

H  Step>by-Htep  procedure,  general  information, 

design  formulas  and  working  data  combine  to 
give  you  the  factn  you  need  in  designing  and 
■v,  in>talling  effective  nyslem*^.  All  formulas  have 

•  I  been  reduced  to  the  piimplef^t  terms.  Typical  prob*^ 

^  lems  are  solved  by  the  application  of  the  casy- 

to-use  charts  and  tables— ^witliout  calculation. 

501  Pages  $6.00  357  Illustrations 
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Specified  More 
And  More  in 
High  Velocity  Air 
Movement  Systems 


Rigidly  constructed  Spiral  “Lockseam” 
Pipe  by  United  Sheet  Metal  Co.  is  fast 
replacing  longitudinal-seam  pipe  in  high 
velocity  systems.  Seams  are  locked  by  a 
strong  4  ply  lockseom  . . .  pipe  interiors 
ore  smooth.  Rigidity  derived  from  this 
unique  construction  results  in  greater 
strength,  faster  installation  and  reduced 
job-site  costs. 

Sizes  And  Standards  For 
High  Velocity  Air— 

•  26  gage  zinc-coated  steel — diameters 
3"  through  8"  •  24  gage  steel— 

9"  through  22"  •  Standord  length  12' 
— lengths  to  20'  if  required  •  Available 
in  any  specified  metal  20  to  30  gage. 

PROVIH  IN  OPERATION 

United's  Spiral  "Lockseam”  Pipe  has  been 
specified  and  recently  installed  in  over 
400  major  building  projects . . .  including 
hospitals,  mines,  government,  university 
and  commercial  buildings,  and  churches. 

Write  For  Free  Catalogue 
Showing  Detailed  Specifi¬ 
cations  And  Applications 
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PIPE  DIAMETER 


UNITED 

Sheet  Metal  Co. 


642  S.  Drexel  Ave.,  Columbus  9,  Ohio 


Aerofin  Corp .  * 

Aerovent  Fan  Co.,  Inc .  * 

Air  Conditioning  Equipment  Corp.  ...  161 

Air  Devices,  Inc .  158 

Air  Filter  Corp .  * 

Air-Maze  Corp .  144 

Airtemp  Construction  DIv.,  Chrysler 

Corp .  14 

Alco  Valve  Co .  30 

Allen  Cooler  &  Ventilator,  Inc .  127 

Allin  Manufacturing  Co .  162 

Allis,  Louis,  Co .  34 

American  Air  Filter  Co.,  Inc . 24-27 

American  Blower  Div.,  American- 

Standard  .  46 

American  District  Steam  Div., 

Yuba  Manufacturing  Co .  151 

Ammerman  Co.,  Inc .  157 

Anemostat  Corp.  of  America .  59 

Armstrong  Machine  Works 

Inside  Front  Cover 


Barber-Colman  Co .  54 

Bell  &  Gossett  Co . 32-33 

Bethlehem  Steel  Co .  139 

Binks  Manufacturing  Co .  * 

Bituminous  Coal  Institute  .  * 

Bohn  Aluminum  &  Brass  Corp.,  Betz  Div.  * 

Boiler  Engineering  &  Supply  Co.,  Inc.  36 

Boosey,  Norman,  Mfg.  Co .  162 

Brookside  Corp .  * 

Brunner  Div.,  Dunham-Bush,  Inc .  15 

Buffalo  Forge  Co .  37 

Burt  Manufacturing  Co .  127 

Byers,  A.  M.,  Co .  9 


Chicago  Pump  Co .  62 

Clarage  Fan  Co . Inside  Back  Cover 

Classified  Advertisements  .  164 

Cleaver-Brooks  Co.,  Boiler  Div .  131 

Combustion  Engineering,  Inc .  16 

Cook,  Loren,  Co .  162 

Copeland  Refrigeration  Corp .  117 

Coyne  &  Delany  Co .  * 

Crane  Co .  155 

Curtis  Manufacturing  Co .  49 


Davis  Engineering  Corp .  * 

Debothezat  Fans  Div.,  American 

Machine  &  Metals,  Inc .  I 

Deming  Co .  168 

Detroit  Controls  Corp .  52 

Dravo  Corp .  * 

Drayer-Hanson  Div.,  Natlonal-U.S. 

Radiator  Corp .  154 

Dunham-Bush,  Inc .  23 

Dwyer,  F.  W.,  Manufacturing  Co .  159 


Eigen  Manufacturing  Corp .  * 

Elgo  Shutter  &  Mfg.  Co .  * 

Emerson  Electric  Mfg.  Co .  28 

(  Continued 


Fafnir  Bearing  Co .  3 1 

Field  Control  Div.,  H.  D.  Conkey  &  Co.  4| 

Flexaust  Corp .  I42 

Frick  Company  .  59 


General  Chemical  Div.,  Allied 

Chemical  &  Dye  Corp . 

General  Electric  Co . 


Halstead  &  Mitchell  .  129 

Hammond  Brass  Works  . :....  55 

Harris,  Arthur  &  Co .  165 

Hartzell  Propeller  Fan  Co .  44 

Heat-X,  Inc .  150 

Henry  Valve  Co .  • 

Hoffman  Specialty  Manufacturing 
Corp .  113 


llg  Electric  Ventilating  Co .  43 

Industrial  Press  .  167 

Infra  Insulation,  Inc .  7 

Ingersoll-Rand  Co .  61 

Inland  Steel  Co .  * 

Iron  Fireman  Manufacturing  Co .  137 


Jackson  &  Church  .  155 

Jenkins  Bros .  143 

Jenn-Air  Products  Co.,  Inc .  * 

Johnson  Service  Co . Back  Cover 

Josam  Manufacturing  Co .  * 

Joy  Manufacturing  .  149 


King  Zeero  Co .  * 

Koch  Engineering  Co . 162,  165 

Koppers  Co.,  Inc . 60,  144 

Korfund  Co.,  Inc .  152 

Kramer  Trenton  Co .  48 

Kuhns  Brothers  Co .  * 


Lawler  Automatic  Controls,  Inc. 


Magnetrol,  Inc . 

Marley  Co . 

Marsh  Heating  Equipment  Co .  50 

McDonnell  &  Miller,  Inc .  115 

McQuay,  Inc .  13 

Mercoid  Corp .  * 

Minneapolis-Honeywell  Regulator  Co.  18-21 
Modine  Manufacturing  Co .  HI 


Nash  Engineering  Co .  54 

National  Tube  Div.,  United  States 

Steel  . 

New  York  Blower  Co .  51 

Niagara  Blower  Co .  150 

Norman  Products  Co .  145 

Novelty  Steam  Boiler  Works,  Inc.  ...  57 

on  page  168) 


AUGUST.  1957,  AIR  CONDITIONING.  HEATING  AND  VENTILATIN 


Have  You  the  Facts 
at  Your  Fingertips? 


Would  you  like  to  save  time?  Set  accurate  in¬ 
formation?  A  few  minutes  invested  now  may  save 
you  hours  on  your  next  job.  You'll  find  your  ques¬ 
tions  answered  quickly,  simply  and  correctly  in 
these  valuable  books.  Choose  the  ones  you  need 
and  mail  the  coupon  now.  You'll  be  glad  you  did. 


lEM  OF  HUTINC  AND 
lOmiAnNO  SYSTEMS 

Includes  96  full-page  charts  to  solve  your 
problems  of  heating  and  ventilating  involving 
load  determination,  duct  design,  panel  heat¬ 
ing,  solar  heating  and  combustion  analysis. 
Opposite  each  chart  is  a  design  example  and 
the  solution  illustrating  the  use  of  each  meth¬ 
od.  The  text  clearly  explains  the  engineering 
background  and  the  mathematical  basis  of 
each  chart. 

320  PofM,  96  Charts,  $7.00. 

In  Canada  or  overseas,  $7.80. 

DESIGN  OF  INDUSTRIAL 
EXHAUST  SYSTEMS 

How  to  design,  build  or  buy  an  exhaust  sys¬ 
tem  that  will  function  adequately  and  econ¬ 
omically,  and  meet  the  requirements  of  law 
and  industrial  hygiene.  Covers  flow  of  fluids — 
hood  forms — air  flow  through  hoods — pipe 
resistance — piping  design — dust  separators — 
low  pressure  conveyors — centrifugal  exhaust 
fans— structural  details — field  measurements 
and  their  interpretation. 

2S2Pagts,  122  Illustrations,  $3.50. 

In  Canada  or  overseas,  $4.25. 

EXHAUST  HOODS 

Practical  hood  design,  including  the  latest 
principles  of  air  handling,  contaminant  dilu¬ 
tion  and  transport  velocities.  Includes  design 
of  hoods  for  control  of  dust,  mist,  fumes,  va¬ 
pors  and  gases  with  many  particular  refer- 
i  nces  to  processes  such  as  bagging,  drilling, 
screening,  grinding,  welding,  plating  and  many 
others.  Simple  formulas  and  diagrams  show 
exact  procedures. 

130  Pages,  127  Illustrations,  $3.50. 

In  Canada  or  overseas,  $4.20. 

aotl  AND  FAN 

The  flow  of  gas  through  ducts,  and  fan  per¬ 
formance  and  control  are  authoritatively  cov¬ 
ered  in  this  useful  work.  Covers  principles  of 
moving  air  through  ducts,  including  elements 
of  fan  selection  and  control,  duct  arrange¬ 
ment,  system  characteristics  and  flow  analy¬ 
sis.  Gives  basic  data  and  describes  methods 
to  calculate  system  resistance,  plus  prac- 
lical  information  that  will  help  in  selecting  a 
fin  for  a  given  duty. 

132  Pagtt,  84  Illustrations,  $4.00. 

In  Canada  or  overseas,  $4.70. 

UD  Flow  IN  PIPES 

How  to  solve  problems  involving  the  flow  of 
aquids  and  gases  through  pipes.  Shows  how 
to  handle  viscosity,  friction,  head,  and  other 
^rs  expressed  in  various  dimensional  sys- 
I®».  Applications  of  the  principles  to  prob- 
Iflns  in  piping  are  presented  with  worked-out 
lamples. 

IHS/hcs,  18  Illustrations,  $3.00. 


FUEL  OIL  MANUAL 

Covers  characteristics  and  uses  of  every  type 
and  grade  of  fuel  oiL  Explains  the  meaning  of 
each  oil  property,  and  shows  how  this  infor¬ 
mation  is  applied  in  selecting,  handling  and 
burning  fuel  oiL  A  special  chapter  covers  fuel 
oil  additives  and  how  they  are  used,  and 
another  covers  troubles  encountered  in  using 
fuel  oil  and  shows  correct  remedies. 

1 60  Pages,  34  Tables,  $3.50. 

In  Canada  or  overseas,  $4.20. 

INDUSTRIAL  HEAT  TRANSFER 

A  combined  text  and  reference  book  that  pro¬ 
vides  123  time-saving  working  graphs  for  the 
direct  solution  of  most  commonly  encountered 
problems.  Use  of  these  graphs,  which  are 
equal  in  accuracy  to  the  equations  from  which 
they  are  derived,  helps  to  eliminate  errors  in 
calculation. 

336  Pages,  1 36  Charts  and  lllustratlens, 

$6.00. 

In  Canada  or  overseas,  $6.80. 

METHODS  OF  JOINING  PIPE 

In  no  other  book  will  you  find  so  much  de¬ 
tailed  information  on  standard  and  special 
joints  for  all  types  of  metallic,  glass,  tile, 
plastic  and  concrete  pipe.  Also  included  are 
data  on  joints  designed  to  take  up  movement 
due  to  expansion  and  contraction.  Written  by 
a  mechanical  engineer  with  many  years’  ex¬ 
perience. 

236  Pages,  249  Illustrations,  $3.00. 

In  Canada  or  overseas,  $3.75. 

PIPEFITTERS  HANDBOOK 

Original  tables,  based  on  practical  experience, 
which  enable  pipefitters  to  solve  problems  of 


pipe  bending,  mitering,  layout,  threading,  etc., 
either  in  the  shop  or  in  the  field.  Convenient 
pocket  size,  flexible  Fabrikoid  binding. 

282  Pages,  $6.00. 

In  Canada  or  overseas,  $6.65. 

PUNT  AND  PRNESS  VENTIUTION 

Contains  design  factors  and  data  that  can  be 
applied  to  any  situation.  Principles  are  clearly 
set  forth  and  lead  logically  to  rules  of  pro¬ 
cedure.  By  the  simple  observation  of  a  process 
you  can  now  estimate  accurately  the  exhaust 
requirements  of  any  cold,  m^ti-directional 
process;  and,  with  the  necessary  field  data, 
refer  to  tables  which  summarize  exhaust  re¬ 
quirements  for  such  a  situation. 

448  Paget,  1 72  lllustratlens,  $9.00. 

In  Canada  or  overseas,  $10.00. 

RADIANT  HEATING-2nd  Edition 

The  basic  principles,  the  experience-proved 
facts,  the  practical  working  data  on  applica¬ 
tions  of  radiant  energy  for  heating  and  cool¬ 
ing.  Facts  and  figures  can  be  applied  directly 
in  designing  and  installing  radiant  heating 
systems.  Easy-to-use  charts  give  most  of  the 
design  data  without  calculation. 

504  Paget,  337  lllustratiens,  $6.00. 

In  Canada  or  overseas,  $6.90. 

SNOW  MELTING 

A  valuable  handbook  of  correct,  tested  practice 
that  covers  the  steps  in  planning,  designing, 
building  and  operating  snow  melting  systems 
of  all  sizes  and  types.  Time-saving  charts, 
tables  and  graphs  give  all  the  necessai7  data 
and  simplify  every  step  from  preliminary 
planning  to  final  operation. 

224  Pages,  189  lllustratiens,  $4.50. 

In  Canada  or  overseas,  $5.25. 
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Deming  Pump  Supplies  Water 
for  Air  Conditioning  System 


United  Sheet  Metal  Co.,  Inc. 
United  States  Steel  Corp.  .  .  . 


1,500,000  gallons  of  water  daily  are  required  to  cool  air  conditioning 
units  in  three  multistory  buildings  in  Syracuse,  New  York.  The  system  is 
in  peak-load  operation  about  414  months  a  year. 

Water  was  costing  the  company  about  $1,300  a  week.  A  Deming  Dis¬ 
tributor  co-operated  with  the  management  to  reduce  that  high  cost.  After 
determining  that  underground  water  was  available  in  ample  volume  and  of 
the  desired  temperature,  a  deep  well  was  drilled  on  company  property.  A 
25  H.P.  Deming  Vertical  Turbine  Pump  was  installed.  Compared  with  former 
water  costs,  the  installation  is  saving  the  company  about  $30,000  annually. 

Ask  your  local  Deming  Distributor,  or  write  to  us,  for  specific  information 
on  the  use  of  Deming  Vertical  Turbine  Pumps  for  air  conditioning  service. 

THE  DEMING  COMPANY  •  558  Broadway,  Salem,  Ohio 
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steam  traps  cut  costs 

Contractor  can  cut  costs  by  using  this 
comoany’s  steam  traps  because  of 
smaller  slae,  easy  installation,  and  no 
rail-backs.  Traps  work  without  atten¬ 
tion  3  or  4  years.  Steam  trap  book  and 
imit  heater  trapping  book  available, 
inside  Front  Cover  Item  200 

book  on  noise  control 

Helpful  50-page  book,  “Controlling 
Ventilation  Noises,”  Is  available  from 
this  company  for  two  dollars,  prepaid, 
to  help  defray  costs  of  printing  and 
handling.  With  It  anyone  can  predict 
and  reduce  ventilating  fan  noise  in 
every  installation.  Request  on  letter- 

Pa^e  1  Item  201 

float  and  thermostatic  traps 

I<;ew  complete  line  for  drip  trap  needs 
in  5  sizes  from  %  to  2  inches  with  or 
without  thermostatic  air  by-pass. 
Rugged  semi-steel  bodies,  stainless  steel 
water  valve,  seats,  and  valve  operating 
parts.  Easier  installation.  Bulletin 
available. 

Page  2  Item  202 

COPPER-LINED  STORAGE  HEATER 

Used  by  Marywood  College,  Scranton, 
Pa.,  for  rust-free  hot  water  since  1949, 
is  reordered  in  expansion  program  In 
progress.  Non-corrosive  copper  com¬ 
bined  with  the  superior  strength  of 
steel.  New  data  file  offered. 

Page  5  Item  203 

MULTIPLE  SHEET  INSULATION 
Living  fungi  which  break  down  the 
substance  of  wood  need  warmth  and 
dampness  to  develop.  Multiple  sheet 
aluminum  insulation,  properly  installed, 
is  practically  impervious  to  water  va¬ 
por,  keeps  wood  cold  and  dry.  Booklet 
is  available. 

Page  7  Item  204 

THE  CASE  FOR  WROUGHT  IRON 

Pipe  specified  for  Rlke-Kumler  Day- 
ton,  Ohio  store  in  1911  is  still  serving 
without  trouble.  That’s  why  engineers 
have  specified  the  same  in  12-story 
addition  for  heating  system,  hot  and 
cold  water,  and  air  conditioning.  Book¬ 
let  explains  in  detail. 

Page  9  Item  205 


TEMPERATURE  REGULATORS 
Are  rugged,  accurate,  self-contained, 
single-seated.  Direct-acting  units  con¬ 
trol  liquid  temperature  by  controlling 
heating  source,  such  as  steam.  Re¬ 
verse-acting  units  control  cooling 
source,  such  as  water.  Wide  tempera¬ 
ture  ranges.  Information  available. 
Page  11  Item  206 

UNIT  HEATERS  FOR  EVERY  NEED 
All  have  modern  styling  to  blend  with 
surroundings,  available  in  wide  range 
of  sizes,  steam  or  hot  water,  for  low- 
cost  heating  with  extra  efficiency  of 
rippled  fin  oil.  Information  on  down 
flow,  horizontal,  and  cabinet  units. 

Page  13  Item  207 

IN-THE-WALL  CONDITIONERS 
The  new  Coliseum  Park  Apartments 
in  New  York  City  are  completely  air 
conditioned  with  1350  of  this  company’s 
in-the-wall  units.  Practical  for  every 
building  project.  Information  avail¬ 
able. 

Page  14  Item  208 


heat  transfer  KNOW-HOW 

Result  of  167  years  of  experience, 
serving  the  air  conditioning,  refriger¬ 
ation,  and  heating  industries.  Con¬ 
densing  units  the  right  size  for  the 
Job.  Complete  stocks  and  parts.  Help 
in  solving  problems  offered. 

Page  15  Item  209 
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AH  OONDITIONING.  HEATlNa  ad  yEIfmATlNG 

AND  PRODUCT  INFORMAHON  SERVICE 

Below  and  on  the  following  pages  are  given  brief  digests  of  the  adverKsements 
appearing  in  this  month's  issue.  Use  this  Digest  to  locate  and  refer  to  the 
advertisements  in  which  you  are  particularly  interested,  then  fill  out  and  mail 
the  prepaid  postcard  to  request  further  information  from  manufacturers. 

The  items  appear  in  the  same  order  as  the  advertisements  to  which  they  refer, 
to  facilitate  obtaining  further  information  after  reading  an  advertisement. 
NOTE:  All  advertisements  are  digested  here  except  those  received  too  late  for 
indusion.  The  Index  of  Advertisers  lists  aB  the  aavertisements  in  this  iuue. 

Use  the  postcard  below  for  catalogs,  new  equipment  and  materials,  as  wel 
as  Ad-Digest  items. 


FIRE-TESTED  STEAM  GENERATORS 
Fully  integrated  units  include  boiler, 
burner,  and  controls  with  all  inter-con¬ 
necting  piping  and  wiring  completed  at 
the  factory,  ready  to  go  to  work  as  soon 
as  tied  in  to  steam,  water,  fuel  and  elec¬ 
tric  lines.  Bulletin  is  available. 

Page  17  Item  210 


NEW  ELECTRONIC  AIR  CLEANER 

Removes  6  times  more  costly  dirt 
than  mechanical  filters.  Removes  smoke, 
fumes,  dust,  and  fiy  ash.  Cuts  high 
cost  of  cleaning,  soiled  merchandise. 
Complete  range  for  any  type  of  air 
system.  Information  available. 

Page  18  Item  211 

ELECTRONIC-PNEUMATIC  RELAY 

A  new  product.  Together  with  elec¬ 
tronic  thermostats  it  puts  out  a  con¬ 
trol  air  pressure  for  use  with  a  stan¬ 
dard  pneumatic  system.  Very  easy  to 
calibrate,  adjust,  put  system  in  oper¬ 
ation.  Information  available. 

Page  19  Item  212 


DUAL-DUCT  BLENDER 

For  high  velocity  air  conditioning, 
controls  volume  and  holds  tempera¬ 
tures  without  the  chance  of  robbing 
another  space  as  one  space  demands 
more  warmth  or  cooling.  Air  volume 
held  constant  by  device  that  uses  the 
same  air  for  its  power.  Information 
available. 

Pages  20-21  Item  213 


STEEL  PIPE 

Providing  dependability  and  long  life 
for  Lamson  &  Sessions  Co..  Clev^and, 
Ohio,  producers  of  industrial  fasteners, 
will  be  tons  of  the  manufacturer’s  qual¬ 
ity  steel  pipe.  Information  is  available. 
Page  22  Item  214 

COMMERCIAL  PACKAGED  UNIT 

Pre-engineered  unit  is  a  complete  air 
conditioning  system  housed  in  one  cabi¬ 
net,  entirely  self-contained  with  evap¬ 
orator,  compressor,  evaporative  con¬ 
denser  and  pump,  fans,  motors,  piping, 
and  controls.  Available  in  10  to  40-ton 
models.  Catalog  available. 

Page  23  Item  215 

COMPLETE  HEATING,  VENTILATING 
Line  includes  vertical  unit  heaters, 
centrifugal  and  propeller  fans,  unit 
blowers,  finned  radiation,  console  heat¬ 
ers,  automatic  filters,  air  conditioning 
units,  industrial  heaters.  Sxacting  re¬ 
quirements  met.  Information  available. 
Pages  24-25  Item  216 

SELF-CLEANING  FILTERS 

Supply  1,319,300  cfm  of  clear  air  to 
modem  Chrysler  Torque  Fllte  Trans¬ 
mission  Plant,  Kokomo,  Ind.,  in  34  mul¬ 
ti-duty  installations.  Bulletin  has  com¬ 
plete  product  information,  explains 
how  units  assure  constant  efficiency 
and  uniform  air  delivery,  regardless 
of  load. 

Pages  26-27  Item  217 
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100  MOTOR  SPECIALISTS 
Are  ready  to  help  in  the  development 
of  your  product  from  Idea  to  produc¬ 
tion.  Motors  are  custom  engineered 
for  specific  needs.  Your  inquiry  is  in¬ 
vited. 

Page  28  Item  218 

REFRIGERANTS 

Company’s  complete  line  of  refriger¬ 
ants  is  available  at  your  wholesaler  for 
your  every  need.  They  are  non-corro¬ 
sive,  non-toxic,  non-flammable,  stable, 
and  safe.  Information  available. 

Page  29  Item  219 

THERMOSTATIC  EXPANSION  VALVES 

Among  its  complete  line  of  refriger¬ 
ant  controls  are  these  Series  T  valves. 
Their  twelve  components  are  displayed 
to  explain  performance  and  variations 
obtainable.  Bulletin  available. 

Page  30  Item  220 

BALL  BEARINGS 

The  interest  of  the  consumer  was 
served  by  using  this  company’s  super¬ 
quiet,  permanently  lubricated  pillow 
block  installed  in  Carrier  condenser 
units  and  fan,  eliminating  troublesome 
servicing  problems  and  operating  at  a 
whisper.  Bulletin  available. 

Page  31  Item  221 

FORCED  HOT  WATER  SYSTEM 
Design  is  illustrated  on  two  facing 
pages.  Shows  district  zoning  and  how 
service  water  from  tankless  heaters  is 
obtained.  Water  circulated  bv  quiet- 
operating  booster  and  universal  pumps. 
Two  pump  bulletins  are  offered. 

Pages  32-33  Item  222 

BOILER  ON  A  DIET 

An  automatic  unit  designed  to  con¬ 
sume  less  fuel  for  lower-cost  steam. 
*  Maximum  radiant  heat  transfer,  two- 
pass  design,  rapid  water  circulation. 
From  20-500  hp  with  guaranteed  effi¬ 
ciency  of  80%.  Bulletin  gives  details. 
Page  36  Item  223 

SUSPENDED,  VERTICAL  CABINETS 

Give  unequaled  ease  of  installing  air 
conditioning  units,  and  knock-down 
construction  also  permits  ordering  with 
or  without  various  components.  Cabi¬ 
net  units  serving  dependably  in  lead- 
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itig  hospitals,  office  buildings,  plants, 
and  schools,  information  offered. 

Page  37  Item  224 

UNITS  FROM  3  TO  1500  TONS 
For  refrigeration  or  air  handling,  one 
source  for  package  equipment  simpli¬ 
fies  installation.  Whether  it’s  a  huge 
cooling-heating  Job  or  self-contained 
unit  for  shop  or  office,  this  company 
has  all  the  components,  matched.  In¬ 
formation  available. 

Pages  38-39  Item  225 

THERMAL,  SONIC  INSULATION 

Fiber  glass  insulation  is  shown  being 
applied  to  heaters,  guaranteeing  heater 
efficiency  above  80%.  Of  constant  re¬ 
siliency,  insulation  material  will  not 
irritate  skin  of  those  who  handle  it. 
Ideal  for  sound  deadening,  too.  In¬ 
formation  available. 

Page  40  Item  226 

BAROMETRIC  DRAFT  CONTROLS 

When  a  draft  inducer  is  used  to  as¬ 
sist  a  faulty  chimney  or  to  permit  mod¬ 
ern  low  stack  construction  a  baro¬ 
metric  draft  control  should  also  be  in¬ 
stalled.  Technical  data  are  available. 
Page  41  Item  227 

MOTORS  FOR  CIRCULATING  PUMPS 

B&G  pumps  used  in  hot  water  heating 
systems  ate  silent,  vibrationless  in  op¬ 
eration.  Electric  motor  operates  al¬ 
most  silently,  yet  has  plenty  of  stam¬ 
ina  to  hold  up  under  years  of  steady 
operation.  Company’s  nearby  engineer 
will  help  you  select  the  motor  to  meet 
your  specifications.  Information  avail¬ 
able. 

Page  42  Item  228 

CENTRIFUGAL  FAN  CATALOG 

Has  32  pages,  fully  describes  advan¬ 
tages  and  exclusive  engineering  fea¬ 
tures  of  fans  that  deliver  more  air  at 
lower  sound  level.  Of  all  aluminum 
construction,  they  meet  NAFM  Class 
I,  II,  III  requirements  to  9  in.  s.p.  with¬ 
out  price  penalty. 

Page  43  Item  229 

ROOF  VENTILATORS 

Two  in  company’s  line  of  room  ven- 
tiiators  are  illustrated.  Simplified  de¬ 
sign  reduces  obstruction  to  air  flow  for 
higher  efficiency,  lowered  initial  cost, 
and  guaranteed  minimum  maintenance. 
Bulletin  contains  all  specifications. 
Page  44  Item  230 

UNIT  VENTILATOR  CONTROL 

Healthful  comfort  in  school  assured 
by  pneumatic  control  system.  Thermo¬ 
stats  hold  temperatures  constant  with¬ 
out  alternate  hot  and  cold  drafts.  Con¬ 
trol  valve  is  packless.  Damper  motor 
compact,  easy  to  install,  maintain.  In¬ 
formation  available. 

Page  45  Item  231 


BUSINESS  REPLY  CARD 

msT  CLASS  PKRifrr  no.  n.  ssa  S4.s.  p.  u  a  b..  new  tobx.  n.  t. 


Air  COHDITIOHING,  HEATIHG  aid  Ventilatihg 

93  WORTH  STREET 

NEW  YORK  13,  N.  Y. 

AMieeST  SERVICE 


CENTRIFUGAL  REFRIGERATING 
Machines  were  used  in  Philadelphia’, 
Sheraton  Hotel  on  the  basis  of  their 
high  capacity,  vibration-free  perform¬ 
ance,  and  company’s  reputation  in  air- 
conditioning  field.  Supply  1,000  unit, 
with  chilled  water.  Information  avail- 
able. 

Page  46  Item  232 

REFRIGERATION  SPECIALTIES 
On  all  commercial  refrigeration,  air 
conditioning,  and  ammonia  installa¬ 
tions,  look  to  this  company’s  wide  line 
of  valves  and  controls,  a  perfectly 
matched  team.  Information  available 
Page  47  Item  233 

AIR  COOLED  CONDENSERS 
As  engineers  plan  larger  tonnage  in¬ 
stallations,  more  of  this  company’s  re¬ 
mote  type  air  cooled  condensers  are 
sold.  They  are  used  with  any  size 
compressor  regardless  of  horsepower 
Require  less  horsepower,  less  piping 
and  are  easier  to  install.  Bulletin 
available. 

Page  48  Item  234 

WELDING  FITTINGS  AND  FLANGES 

More  than  12,000  items  that  can  be 
specified  with  knowledge  that  It  will 
be  the  right  product  with  no  compro¬ 
mise.  Each  fitting  permanently  Identi¬ 
fied  as  to  dimensions,  schedule,  and 
material.  New  booklet  gives  helpful 
information  on  pipe,  fitting  and  flange 
materials. 

Insert  Between  Pages  48-49  Item  235 

PACKAGED  UNITS  TO  100  TONS 

Include  packaged  air  conditions  to  50 
tons  and  liquid  chillers  to  100  tons  with 
all  controls  in  single  panel  box.  Every 
unit  backed  by  company’s  103  years  of 
experience  and  skill.  Complete  line 
information  available. 

Page  49  Item  235 

FLOAT  AND  THERMOSTATIC  TRAPS 

For  0-15  psl  or  15-125  psl  in  %  or  1- 
inch  pipe  size;  are  verv  dependable,  at¬ 
tested  by  its  thousands  of  users.  Gets 
air  out,  keeps  steam  in.  Heating  spe¬ 
cialties  catalog  available. 

Page  50  Item  237 

QUALITY  PROPELLER  FANS 

V-belt  or  direct  drive,  outstanding 
performance  records  reflect  advanced 
engineering  and  quality  construction. 
Low  current  consumption.  All  wheel, 
machine  balanced.  Square  venturi 
panel.  10  sizes.  Bulletin  offered. 

Page  51  Item  238 

COMBINATION  GAS  VALVE 

For  central  heating  units  is  new  con¬ 
cept,  incorporating  a  gas  valve,  pres¬ 
sure  regulator,  and  safety  pilot  in  com¬ 
pact  unit  to  simplify  installation  and 
malntainance.  Up  to  300,000  Btu.  In¬ 
formation  available. 

Page  52  Item  239 

ZINC-COATED  SHEETS 
Call  your  local  distributor  for  any 
quantity  of  zinc-coated  sheets,  electro¬ 
lytic  or  hot  or  cold  rolled.  Delivery 
immediately  upon  demand.  Product  In¬ 
formation  available. 

Page  53  Item  240 

ADJUSTABLE  SIDEWALL  GRILLES 

Sidewall  grilles  give  adjustable  air 
pattern,  rapid  diffusion  without  air 
stream  drop  or  excessive  air  motion. 
Data  permits  engineer  to  create  re¬ 
quired  conditions  without  guessing. 
Complete  details  avaiable. 

Page  54  Item  241 

AUTOMATIC  REGULATING  VALVES 
Any  valve  designed  to  control  tempera¬ 
tures  or  pressures  within  tight  limits 
can  be  affected  by  dirt  or  other  foreign 
matter  in  steam  lines.  Trouble  shoot¬ 
ing  is  faster,  downtime  is  reduced.  Bul¬ 
letin  is  available. 

Page  56  Item  242 

UNFIRED  PRESSURE  VESSELS 
Company’s  patented  lining  for  its  un- 
fired  pressure  vessels  and  storage  tank, 
results  in  products  able  to  solve  the 
corrosion  problems  of  most  known 
fluids  or  cnemicals.  This  means  wj« 
longest  life  at  the  lowest  possible 
price.  Information  available. 

Page  57  Item  243 

YEAR-ROUND  AIR  CONDITIONING 

Woodlane  apartments,  comprising  i» 
buildings  and  covering  4  city  block* 
were  air  conditioned  with  this  com¬ 
pany’s  equipment.  Dallas,  Texas, 
apartments  are  Illustrated.  Four  com¬ 
pressors  furnish  400  tons  refrigeration. 
Bulletins  available. 

Page  58  Item  244 


DIKFUSERS  help  make  movies 

Parefully  designed  conditioning  sys¬ 
tem  enables  Production  Center  Inc.,  N. 
V  C  to  make  movies  in  hot  summer 
montiis.  Production  quadrupled.  Units 
“stalled  in  hundreds  of  theaters.  Se¬ 
lection  Manual  has  complete  data. 

Page  59  item 

SOUND  TRAPS  KILL  DUCT  NOISES 
’in  all  frequencies.  If  unit  fits  geo¬ 
metrically,  it  fits  acoustically.  Space 
^ving.  it  permits  guaranteed  perform- 
i^lce  with  no  bulky  mufflers.  Applica¬ 
tions  in  every  building.  Information 
avaiJaWe.  2^ 

PUMPS  FOR  AIR  CONDITIONING 

Have  the  rugged  construction  and 
modern  features  that  mean  continuous 
trouble-free  service.  They  permit 
easier  faster  installation  because  units 
reauir’e  less  space  and  will  operate  effi¬ 
ciently  in  any  position.  From  M  to  75 

Page  61  Item  247 

clog-proof  sewage  EJECTOR 
Is  standard  in  fine  buildings,  as  So- 
cony  Mobile  in  New  York  City.  More 
than  12,000  have  been  installed  and  not 
one  has  clogged.  Only  liquid  reaches 
the  impeller. 

Page  62  Item  248 

VENTING  VALVE  LINE  COMPLETE 
For  steam  or  water,  radiators,  con¬ 
vectors,  baseboards,  mains,  unit  heat¬ 
ers  and  process  work.  Catalog  in¬ 
cludes  the  whole  line,  19  items  of  which 
are  illustrated  in  advertisement. 

Page  113  Item  249 

WATER  LEVEL  CONTROLS 

Advertisement  illustrates  point  of 
the  choice  between  cheap  and  more  ex¬ 
pensive  life-saving  equipment;  obvious 
in  the  case  of  a  parachute,  it  should  be 
just  as  obvious  regarding  safety  con¬ 
trols.  Condensed  catalog  is  available. 
Page  115  Item  250 

COMPRESSORS,  CONDENSING  UNITS 
Leading  manufacturers  of  display 
cases,  air  conditioners,  coolers,  and  re¬ 
lated  products  are  delighted  with  the 
units  this  company  manufactures  and 
which  they  have  used  to  their  advan¬ 
tage.  Equipment  stocks  close  to  $40 
millions.  Information  available. 

Page  117  Item  251 

FOUR  CONDENSATE  PUMPS 

There  is  no  need  for  a  custom  job  of 
pump  application  since  a  standard  type 
pump  from  this  manufacturer  will  meet 
any  exacting  requirements.  Informa¬ 
tion  is  available. 

Page  119  Item  252 

GALVANIZED  SHEETS  WORK  EASILY 
Tallest  commercial  building  in  South¬ 
east  used  50  tons  of  this  company’s 
product  for  ductwork  In  most  modern 
air  conditioning  system.  Sheets  are 
long  lasting,  easy  working,  good  look¬ 
ing.  Information  available. 

Page  121  Item  253 

REGISTERS  &  GRILLES 
Five  items  are  illustrated.  Including 
wall  and  baseboard  registers,  celling 
diffusers,  perimeter  floor  and  base 
board  diffusers.  Easy  to  install,  they 
are  for  residential,  commercial,  and  in¬ 
dustrial  applications,  as  described  in 
complete  line  catalog  available. 

Page  123  Item  254 

COPPER  TUBE  ALWAYS  THERE 

At  your  call,  because  company  has 
depots  strategically  located  from  coast 
to  coast  ready  to  fill  orders  without  de¬ 
lay.  Red  brass  pipe,  too.  Informa¬ 
tion  available. 

Page  125  Item  255 


ROOF  VENTILATION  ENGINEERING 
The  line  of  roof  ventilators  made  by 
this  company  Includes  a  low  contour 
model,  a  large  volume  model  for  high 
velocities,  wind  driven  turbine  types 


and  exhaust  fans  for  corrosive  fumes. 
Catalog  with  specifications  and  per¬ 
formance  data  is  available. 

Page  127  Item  256 

VENTILATING  LOUVERS 

Air  removed  from  a  building  with 
gravity  or  fan  ventilators  must  be  re- 

K laced.  This  company’s  louvers  with 
xed  air  adjustable  blades  provide  effi¬ 
cient  weatherproof  air  inlets.  Data 
book  is  available. 

Page  127  Item  257 


AIR-COOLED  CONDENSERS 

For  residential  air  conditioning 
equipment  have  oversize  coils  with 
company’s  Turbo-Flo  fan  design  that 
improve  heat  transfer  15%.  Handsome 
cabinet  has  centrifugal  blower,  coils, 
space  for  compressor,  receiver  and  con¬ 
trols. 

Page  129  Item  258 


BOILER  SAVES  $12,000  EACH  YEAR 

Boiler  installed  in  Imraaculata  Col¬ 
lege  boiler  modernization  saves  an  esti¬ 
mated  $12,000  each  year,  testifies  con¬ 
sulting  engineer.  Conversion  to  oil  and 
increased  boiler  efficiency  reduced  fuel 
approximately  50%.  Information  avail¬ 
able. 

Page  131  Item  259 

HEATING  AND  POWER  EQUIPMENT 

Heating  plant  at  St.  Louis  airport, 
one  of  America’s  most  magnificent  new 
buildings,  has  two  of  this  company’s 
matched  boilers,  fully  integrated  units 
with  all  burner  components  factory 
mounted.  Oil  or  gas.  Catalog  and  spe¬ 
cifications  available. 

Page  135  Item  260 

FORCED  DRAFT  FIRING  UNITS 

For  gas,  oil,  or  gas-oil  combination, 
can  be  applied  to  all  types  of  boilers: 
scotch  marine,  steel  firebox,  water  tube, 
or  cast  iron.  Easy  to  size,  with  big 
reserve  capacity.  Catalog  contains 
specifications. 

Page  137  Item  261 

CABINET  UNITS  CUT  SPACE  27% 

Versatility  and  low-cost  performance 
make  units  ideal  for  heating  and  ven¬ 
tilating.  Hot  water  coils  save  space. 
Easily  attached  accessories  permit  ven¬ 
tilating  with  outside  air,  at  less  ex¬ 
pense  than  unit  ventilators.  Bulletin 
explains. 

Page  141  Item  262 


FLEXIBLE  EXHAUST  HOSE 
Made  of  strong  Neoprene-coated  cot¬ 
ton  or  Nylon  fabrics  spiral-wire  rein¬ 
forced,  hose  Is  installed  for  dust  con¬ 
trol,  particularly  at  elbows  and  mov¬ 
ing  hoods.  Information  available. 

Page  142  Item  263 


CHOOSE  VALVES  FOR  EFFICIENCY 
Western  Kraft  Corp.  paper  manufac¬ 
turing  plant  is  new,  accent  is  on  effi¬ 
ciency.  Engineers  specified  this  com¬ 
pany’s  valves  because  of  their  proven, 
efficient,  economical  performance.  In¬ 
formation  available. 

Page  143  Item  264 


FILTERS  FOR  ALL  PURPOSES 

For  air  conditioning  and  ventilating 
equipment,  engines,  compressors,  or 
any  device  using  air  or  liquids,  there 
is  one  of  this  company’s  filters,  engi¬ 
neered  to  solve  each  filtering  problem. 
All-line  catalog  offered. 

Page  144  Item  265 


AIRFOIL  METAL  BLADE  FANS 

Metal  blade  fans  last  longer  and  cost 
less.  Prom  54  inches  to  22  ft  for  cool¬ 
ing  tower  and  radiator-type  coolers, 
efficiency,  economy  and  durability  are 
promised.  New  metal  blade  with  true 
air-foil  sections  give  maximum  air  de¬ 
livery.  Information  available. 

Page  144  Item  266 


SCHOOLROOM  HEATING  SYSTEM 
Gas-fired  units  use  only  outside  air 
for  combustion,  eliminates  need  for 
central  plant  for  new  schools  or  addi¬ 
tions.  Convection  overhea4  unit  for 
large  areas,  heating,  ventilating  unit 
for  classrooms.  Literature,  specs,  offered. 
Page  145  Item  267 


PACKAGED  COMBUSTION  SYSTEM 

Specifically  designed  for  the  heating 
contractor.  Eliminates  expensive  brick¬ 
work.  Completely  wired  assembly. 
Piping,  preheating  system  simplify 
piping  requirements.  For  any  fuel,  fire 
or  water-tube  boiler,  20-525  hp.  Liter¬ 
ature  offered. 

Page  146  Item  268 


BACKWARD  CURVE  BLOWERS 
Designed  to  quietly  move  large  vol¬ 
umes  of  air  against  high  resistance. 
Best  for  continuous  duty  Industrial  and 
institutional  exhaust  applications.  Ex¬ 
tra  heavy  construction.  Bulletin  gives 
details. 

Page  147  Item  269 
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CONTINUOUS  ROOF  VENTILATOR 

Ventilates  thousands  of  buildings 
efficiently.  In  ten  sizes  from  4  to  42 
inches  throat  size,  its  contour  invites 
outside  air  to  pull  unwanted  heat  and 
fumes  out.  Fully  illustrated  bulletin 
offered. 

Page  148  Item  270 

VANEAXIAL-TYPE  FANS 

Aerodynamic  blades  with  close  tip 
tolerance  plus  internal  vanes  which 
convert  rotative  air  energy  to  veloci¬ 
ty  and  pressure  save  power.  Installs 
in  duct,  saving  space  and  installation 
expense.  Bulletin  offered. 

Page  149  item  271 

HIGHSIDE,  LOWSIDE  PRODUCTS 

Refrigeration  and  air  conditioning 
products.  Bulletins  containing  com¬ 
plete  specifications  for  condensers, 
coolers,  interchangers,  oil  separator 
mufflers,  etc.,  offered. 

Page  150  Item  272 

SPECIAL  EXPANSION  JOINTS 

Are  second  nature  to  this  company. 
So  much  experience  from  so  many  spe¬ 
cial  jobs  that  work  is  gotten  out  easily 
and  with  confidence.  All  joints  have 
internal  sleeve  to  smooth  out  flow  of 
high-temperature  air.  See  illustration. 
Information  available. 

Page  151  Item  273 

VIBRATION  INSULATING  MOUNTS 

Machinery  installations  can  be  made 
anywhere  in  a  building  without  fear  of 
annoyances  through  use  of  these 
mounts  for  vibration  and  noise  control. 
Bulletin  available. 

Page  152  item  274 

MOTEL  AIR  CONDITIONING 

Manufacturer’s  equipment  for  motel 
air  conditioning  wins  praise  from  presi¬ 
dent-manager  of  the  new  Shreveporter 
Highway  Hotel.  Literature  is  available. 
Page  154  Item  275 

PACKLESS  DIAPHRAGM  VALVES 
Shown  are  valves  handling  100-psi 
air  on  manifolds  to  distribution  lines 
used  aboard  ship  during  construction. 
Prior  makes  were  rupturing  their  dia¬ 
phragms.  This  company’s  diaphragms 
(Neoprene)  function  only  as  bonnet 


seal,  not  subjected  to  wear.  Folder 
available. 

Page  155  Item  276 

3  FURNACES  DELIVER  120,000  CFM 
With  total  of  14,250,000  Btu  input  for 
new  lithograph  plant  to  supply  fresh 
outside  air  replacing  oxygen  consumed 
by  lithograph  equipment.  Summer 
conditioning  uses  same  ducts  and  fans. 
Furnaces  part  of  America’s  largest, 
complete  warm  air  heating  line.  In¬ 
formation  available. 

Page  156  Item  277 

CENTRIFUGAL  ROOF  EXHAUSTERS 

This  company’s  lo-boy  centrifugal 
roof  exhausters  enhance  the  beauty  of 
building  skylines.  Forward  or  back¬ 
ward  curve  wheel  within  or  out  of 
scroll  housing.  Bulletin  available. 

Page  157  Item  278 

DIRECT  FIRED  HEATERS 

Stainless  steel  units,  400,000  to  2  mil¬ 
lion  Btu,  gas,  oil,  or  dual  fuel,  for 
heating  factories,  warehouses,  hangars, 
etc.,  distribute  heated  air  at  high  ve¬ 
locities  direct  or  through  ducts  for 
space  or  process.  New  bulletin  gives 
complete  specifications. 

Page  157  Item  279 

DIFFUSERS  WITH  DIFFUSING  VANES 

Square  and  rectangular  air  diffusers 
are  equipped  with  built-in  diffusing 
vanes  arranged  in  unlimited  louver 
patterns.  A  catalog  showing  how  to 
select  the  proper  size  and  pattern  is 
offered. 

Page  158  Item  280 

AIR  COOLING  COILS 
Complete  line  of  coils  in  2-  to  15-ton 
capacities  with  multi-outlet  expansion 
valves  are  ready  to  install.  Four-row 
coils  for  residential  jobs;  six-row  coils 
for  commercial  jobs.  Bulletins  avail¬ 
able. 

Page  159  Item  281 

AIR  FILTER  GAGE 

Determines  exact  filter  efficiency  via 
pressure  drop.  Is  of  break-proof  plas¬ 
tic  with  no  moving  parts.  Complete 
with  tubing,  fittings,  etc.  Optional  3- 
way  vent  valve.  Informative  catalog 
page  offered. 

Page  159  Item  282 

INDICATORS  AND  TANK  GAGES 

Manufacturer  features  instruments 
for  liquid  depth  measurement  and  re¬ 
mote  indication  of  specific  gravity.  Two 
bulletins  are  available. 

Page  159  Item  283 

CONTROLLED  HUMIDITY 

Air  conditioning  method  removes 
moisture  from  air  by  contact  with  a 
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liquid  in  a  small  spray  chamber.  Heat 
ing  and  cooling  separate.  Precise  hn 
midity  under  any  conditions.  Buiii! 
tins  available.  “*■ 

Page  160  Item  2M 

POWER  EXHAUSTER 

Is  the  world’s  most  efficient  for  tn 
dustry,  institutions  and  residences  Nn 
motors,  fans,  or  bearings  in  exhautt 
line.  Needs  no  stacks,  Acid-resistiu 
finish.  Engineering  data  on  ventiu' 
and  heating  applications  offered.  ^ 
Page  161  Item2gs 

DESIGN  CAPACITY  SPRAY  NOZZLES 

Air-conditioning  costs  are  lowered 
with  spray  nozzles  designed  for  exact 
control  of  spray  characteristics.  Com¬ 
plete  range  of  sizes,  for  washing,  hu¬ 
midifying,  cooling.  Bulletins  offered. 
Page  161  Item  in 

REFRIGERANT  INDICATORS,  6  SIZES 

From  %  to  1%  inches  ODS.  They 
have  preformed  copper  extension  that 
eliminates  the  need  for  separate  gas¬ 
kets.  Catalog  covering  complete  prod¬ 
uct  line  offered. 

Page  162  Item  287 

ALL-ALUMINUM  VENTILATORS 

Even  the  drive  assembly  is  alumi¬ 
num,  so  belt-driven  unit,  16,500  cfm 
size,  weighs  only  250  lb.  Largest  six. 
only  39  inches  high.  Direct  drive 
models  also  available.  Catalog  offered 
Page  162  Item  281 

FIXED  AIR  GAPS 

Water  contamination  is  prevented  by 
installation  of  this  company’s  fixed  air 
gaps  eliminating  direct  connections  be¬ 
tween  water  lines  and  sewers.  Avail¬ 
able  with  tapped  inlet,  tapped  or  spig¬ 
ot  outlet,  and  standard  length  with 
tapped  inlet  and  outlet.  Catalog  avail¬ 
able. 

Page  162  Item  289 

ELECTRIC  AIR  DUCT  HEATERS 

Forced  air  temperatures  to  1050  deg 
F  are  accurately  maintained  with  elec¬ 
tric  duct  heaters.  An  efficient,  econom¬ 
ical  answer  to  heating  air  or  gases  un¬ 
der  forced  circulation.  Bulletin  avail¬ 
able. 

Page  163  Item  290 

LOW  SPEED  CONDENSATE  PUMP 

Has  one  return  line  connection,  one 
discharge  connection,  one  electrical 
connection.  1750  rpm  for  long  life. 
Capacities,  750  to  15,000  EDR;  pres¬ 
sures  to  40  psl.  Available  from  stock. 
Bulletin  offered. 

Page  165  Item  291 

STAINLESS  STEEL  FLOATS 
The  inherent  strength  of  stainless 
steel  makes  it  ideal  for  liquid  level 
control  operating  under  high  pressure 
or  high  temperature.  Catalog  is  avail¬ 
able  with  technical  float  data. 

Page  165  Item  292 

SPIRAL  PIPE  FOR  Hl-V  AIR 
Is  rigidly  constructed,  fast  replac¬ 
ing  longitudinal-seam  pipe  in  high  ve¬ 
locity  systems.  Interiors  are  smooth. 
Rigidity  results  in  greater  strength, 
faster  installation,  reduced  job-site 
costs.  Catalog  shows  detailed  specs 
and  applications. 

Page  166  Item  293 

VERTICAL  TURBINE  PUMP 

Installation  saves  $30,000  annually. 
Discovery  that  adequate  cold  water  for 
air  conditioners  existed  underground 
led  to  drilling  of  well  and  use  of  pump 
to  supply  1%  million  gal  dally.  In¬ 
formation  on  use  of  pumps  in  air  con¬ 
ditioning  service  offered. 

Page  168  Item  294 

POWER  ROOF  VENTILATOR 

Centrifugal  type  unit  has  many  spe¬ 
cial  features  illustrated  with  weather 
enclosure  removed:  High  efficiencies, 
static  pressures,  range  of  sizes,  to  name 
a  few.  Only  4  bolts  to  install.  Bul¬ 
letin  available. 

Inside  Back  Cover  Item  295 

PNEUMATIC  CONTROLS 
Ties  in  neatly  with  differential  pres¬ 
sure  controllers  that  keep  a  constant 
differential  between  three  main  labora¬ 
tories,  preventing  unsafe  air  flow  to 
other  rooms,  while  controlling  with  in¬ 
dividual  room  thermostats  the  central 
ventilating  system  to  maintain  ideal 
comfort.  Information  available.  ^ 
Back  Cover  Item  296 


SALE 


Shown  with  weather  enclosure  removed 


PLUS  VALUES... all  yours 
the  Clarage  Centrilator 


POWER  ROOF  VENTILATOR  —  CENTRIFUGAL  TYPE 


Jet  Siphon*  feature  for  stable,  high  efficiency. 

Static  pressures  to  2"  —  thus  well  suited  to  both 
light-duty  installations  without  ductwork  and 
applications  where  ductwork  or  hoods  impose  con¬ 
siderable  resistance. 

Adaptable  to  a  wide  range  of  motor  sizes. 

Variable  pitch  V-belt  drive. 

Wheel  and  inlet  designed  for  streamlined  air  flow. 

Built  heavy-duty  throughout  to  assure  long-lasting, 
trouble-free  service. 


Every  wheel  statically  and  dynamically  balanced 
on  precision  machines. 

Inspection  panel  and  complete  accessibility. 

Low  overall  height. 

Venting  of  motor  and  drive  area. 

Engineered  and  constructed  for  extra  quietness. 

Heavy-duty  anti-friction  bearings. 

Simple  installation  —  only  4  bolts  required. 


Write  today  for  Bulletin  550.  Clarage  Fan  Co«#  Kalamazoo,  Mich. 


Clarage 


-Potent  applied  for 


. . .  dependable  equipment  for 
making  air  your  servant 


SALES  ENGINEERING  OFFICES  IN  ALL  PRINCIPAL  CITIES  •  IN  CANADA;  Canada  Fans,  Ltd.,  4285  Rich.lieu  SI.,  Montreal 


Panel  mounted  Indicator-Controllers  for  ventilation  system  maintains  safe  room  pressures  in  laboratories.  Performance  can  be  checked  at  a  glonct.  ; 

JOHNSON  PNEUMATIC  TEMPERATURE  CONTROli 
MAKES  LAB  WORK  SAFER,  ADDS  TO  COMFORT 


Experiments  involving  the  use  of  strong  acids  and 
other  hazardous  materials  are  performed  in  the 
main  laboratory  rooms  at  the  Kennecott  Research 
Center.  One  of  the  special  control  problems  is  to 
heat  and  ventilate  the  laboratories  without  allowing 
unsafe  air  to  flow  to  other  rooms  in  the  building. 

Johnson  Differential  Pressure  Controllers,  applied 
tc*  the  central  fan  ventilation  system  and  the  exhaust 
fans,  maintain  a  constant  differential  between  the 
air  pressures  in  each  of  the  three  main  laboratories 
and  the  other  areas  of  the  building.  These  highly 
accurate  controllers  provide  immediate  response  to 
the  slightest  change  in  the  controlled  variables,  in¬ 
suring  maximum  safety  for  the  center’s  personnel 
and  valuable  equipment. 

Employees  in  this  modem  building  also  enjoy  the 
benefits  of  comfortable,  evenly  regulated  tempera¬ 
tures.  Johnson  Individual  Room  Thermostats,  con¬ 
trolling  convector  valves  and  directing  the  operation 
of  the  central  ventilation  system,  maintain  ideal 
comfort  conditions  throughout  the  entire  building. 
Heat  output  is  matched  to  actual  needs— overheat¬ 
ing  and  other  unnecessary  heat  waste  are  effectively 
eliminated  to  save  fuel. 

The  simplicity  of  operation  and  the  wide  flexi¬ 
bility  of  Johnson  Pneumatic  Control  Systems  offer 
important  advantages  in  solving  any  problem  of 


temperature,  humidity  or  pressure  control.  The  ta 
niques  and  engineering  skill  applied  by  Johnsoq 
thousands  of  leading  buildings  can  also  be  applied 
your  problems.  An  engineer  from  a  nearby  John 
branch  will  gladly  make  recommendations  with( 
obligation.  Johnson  Service  Company,  Milwaukei 
Wisconsin.  Direct  Branch  Offices  in  Principal  Citi 


Research  Center,  Kennecott  Copper  Corporation,  Salt  lake  City,  Uloki 
Ashton,  Evons  &  Brazier,  architects,-  A.  A.  Maycock,  mechanical  enginew 
James  Plumbing  &  Heating  Co.,  mechanical  contractor; all  of  Salt  LakeCw 


PNEUMATIC 


SYSTEMS 


SINCE  If 


DESIGN  •  MANUFACTURE  •  INSTALLATION 


